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[^S'J^-^] 000253503 

[ftJSA] 

[8«SB*-&3 100091096 

[»#Ufcft3IA] 

[9RS0##] 100096183 

[#«±] 

[^M^Ug##3 015244 

21, 000 R 

™# 1 

[-aJSSIft^*-^] 9406585 
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mmm 

m&Tg 1 ] &>T<D (a) X& (b) ©MSI A # > * St. 

(b) bb#j##s izmzti&Tz jmmmzis^T'pte< tumors. 

Xik. 1K& #A^L< l±#itI$^fcT^ 7$mE#I;fr£>fcU, ^ox>F-/S-N- 
7 "fe ^ 71/ =r -9" ^ - # - ifigft £ W £ # > * S 

I8ff#£2] J^T©(a)X&(b)£>#>/^«£:3-- K-T£:n> F-/S-N-T 
■fe 401/ — if Mfc^-* 

(a) @B#I##3 lC^£*l£7^ >>®ElB?[Jfre>&£#>^?f£ 

(b) @B#|#-i§-3 IC^3*1,£7^ y^IB?!JlC£V^4>&< tt)li®75 Jmft 

t -t ^ ;v ^ & =i -9- ^ - # - ^ *s i£ * m -r s * > * ^ 

(c) fB^J##2 {C^£;ftS&*®M*^&SDNA 

(d) @B#I##2 C^£*l£&OTB3W£>££DNA£:* h D >*?:t> b ^^#T 

tM^u ^xu ^ox> K-/8-N-TiJ^;i>^;i/:3if $:=.#•-■t^tg^£«:^'r 
? St £ =i - -5 DNA £ -Stimte^Fo 
:g2~4 ©VN-rti^l^fcfB^^il^K^o 

[If 7 ] ft ^ 2 — 6 ©V^-f ftfr 1 ^lC|B^©*^$:-g-#-r Sfflgt 
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[0 0 0 1] 

.»b<Ji.St»e^^Mucor.M.a*©.at.'e : ?-K:BB-r$ : b(0*e*^. Siccus 
Sate-? F. K^*^ F£ J: y OSMESIS 
«^jBC«*#&fflv>fe«f«3i> F-/3-N-Tiz^;b^;i/=3i^-#---t?©S&g 

Sticks =&©-£&§„ 

[0 0 0 2] 
[0 0 0 3] 

2 ffif£4f ¥ 11-3041136 
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[0 0 0 4] 

'&5&ftlbfrX^Z>^y K-ZS-N-T-fe^;!/^^^-^^— ITU Endo H 

(A. L. Tarentino and F. Maley, 1J. Biol. Chem. 0 , 249, 811 (1974)) , E 
ndo F (K. Takegawa, et al.,lEur. j. Biochem. 0 , 202, 175 (1991)) „ Endo 
A (K. Takegawa, et al.,lAppl. Environ. Microbiol. 0 , 55, 3107 (1989)) 

[0 0 0 5] 

vkn — ;i/ • tXY'J^(tIucor hiemaiis)fi3fccDx> R-/3-N-y^?^;^y;l/II1J- 
(S. Kadowaki, et al.,lAgric. Biol. Chem. 0 , 54 , 97 (1990) ) „ ^oT, 
[0 0 0 6] 

^•^S:«^^#lC<k UBfc^-r Sfc'VV^ in vivoTr<Z>^^£ h =fc IC. 
tfV zii/U-*sn yfcf&*%}mhfcin vitroT*(«#^#x. *l£ 0 
«li:-r<5x> F-zs-N-r-fe^^^^ni?-^ ^#*--t?©4#<l££ it, l) 
UTv>^>§2, ^M©M^tc*fLT^f»rtgij$:i#or £. 2) 

tv^>X^U zii/U-i/s yfcJ&Ztf o&jlte&iZ.t.-ftW:^ 
tlSo t£oT\ Mucor hiemalisft3fe©X> F-/S-N-T-fe^;i/^;i/3-9"$ - ^f-if 
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[0 0 0 7] 

ftfgUTV^ (#M^7-59587#4!i«) . 
[0 0 0 8] 

[0 0 0 9] 
[0 0 1 0] 

* - & ^ t??g tfx > K- /3 -N-T ;b =i -9" ^ — **- if (DWkJsm 

4 ffiHE# 5 F 11-3041136 



10 — 141717 



[0011] 

mm z M&* & t=. & 

0iIlt^5A3-;b- bXv"JX(Mucor hiemalis)^ t>MW£ V fccDNA^ ? 
[0 0 12] 

•f£*>l3. JWT©(a)Xli(b)<Z)Jfflg|^^>A^M'e«>-g> 0 

7 iz ^ 71/ zi -tf- ^ n - £ Z> * > A * ^ 
[0013] 

££IC, JKT©(a)Xtt(b)©*>/t*«&=i- Kt5i> F-/3-N- 

TA^y ^>fXU K-j8-N-T-fe^;i/^;i/n-b-^ 
S # > 71 * g £ 3 - F -T -5 DNA £ # tf fc^T & § . 

(a) BB#l#-&3 lC^$*l£7^ 7 BfcSifllfr 

(b) @H^!1##3 JC^^tl^T^ ^^gH^JtCfev>T^^< h% 1 f@©7^ 

[0014] 

#3818 tt, &T©(c)Xti(d)cDDNA£^tf»te^T*&£o 
(d) @H#I## 2 lCj* $ *i £ i£»@B#Jfr & & SDNA h X h U > V > h &&#T 

•e/w:/y ^xu ^ox> K-js-N-T-fe^^^^n-y-^n^f-if^tt^^-r 

5 ffiliE# ¥ 11-3041136 
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7s) &$k<D*)<Dftm\-ft>nh 0 
[0 0 15] 

[00 1 6 ] 

m&zi- F-TSit^S:^n-->^L. £ blCoi> F-/3 -N-y -fe3 1 ;l/^;l/:3-9- 
[0017] 

x> F-/S-N-Tir^-;b^;i/=i-9-^ - #--fef Z&m-t&Mct ITU 
(MucorM)lCM-T-5S«s> 0*L<«^n-;b- HXV'JX(Mucor hi emails), 
<fc U L < &X|g&^£iftX^&«f2Sm (^S^ < tf7f?miT B 1#3# 
) {CWK£ftTV^Mucor hiemalis(^ft#-^-FERM BP-4991)##M:fe> 
[0 0 18] 

r ti e> © g © mm iz ffl v * & n<DW&m <D®m iz m v * «=> *i * % © 

•e & n « if © <fc 3 * © * <k v x „ 

6 a5£E#¥ 1 1-3041 136 
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femMthxiz. is=L-$u-7^ j3=7vy 

tew&ai&K* &m-r h v y #y?Ai&, mbi/vi*^ 

[0 0 19] 

U 20-301C, P H5~7T*2~ 

2-3%, mmW.tmmUt(Diti)-2 : 3T*3~4H^ 

[S. Kadowaki, et al.,Agric. Biol. Chem. 
, 54, 97 (1990) ;^;i/3-X0.5%, BM^X 1 %. £ Jt 

fcfc, ^Smcfc^Tti, «^<fe€:«P#'t<&IKK:5i^#€:«[#'r*fc«), *? 
[0 02 0] 

2. K-iS-N-T-fe^-n/^/i/a^^— ^-ifcDffSS 
[0 0 2 1] 

x> K-5-N-T"fe^^3-9-$— tfCD»J8tt, ££H©#Iii, 
t^io J; 9 t s * & >f*>^n7hjr77-r-© 

7 11-3041136 
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[0 0 2 2] 

#5§l5!JCfcV^T«, ffii£<DMV£ift(Dj3&(S. Kadowaki, et al.,lAgric. Bi 
ol. Chem. 0 , 54, 97 (1990)) £BfcJi Lfcig^&fcSUB U ^0#^©5Wig^^ 

•tzzLttfT'g. mte^zmm-rz fc&biz&m&T $ 

CDjBIR^OPS^^^MT^^< ^t>^**«j60, 00025: 1^14, 000©/^^ Kfe-g- 
[0 0 2 3] 

Mucor hiemalisj: yfg&tiSa::/ K-/S -H-7±^-;v9JVZi"9- ^ — 
[0 0 2 4] 

0 -N-7 -fe ^ ;i/ 9 )l> n -fr * — **- if £ o ©Jt-fiS^j^ £ & IZ L T * 2 o 

8 mSE^ 5 ]* 11-3041136 
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[0 0 2 5] 

<Dmfe*lZn-F&tl2>Z.£$:mt>fr\ZLfc. m%L^> K-J8 -N-T "fe 

-fe * £ tir ^ s r t. &m e> ^ic $ *i£o 

[0 0 2 6] 

<ttMucor hiemalis^, J: »J0 * L < JiXMIftfl!fK^X^«WSfi5MlCSK# 
fFERM BP-4 9 9 1 £lCWff££*lT V^Mucor hiemal is^ 

U Sf§g 2 *l § mRNA & mm k. V tc cDNA ^ >f :/ 9 U - ififfll 65 & ffi V> 
T#Ht'f*<5> 3. i^T^S (Molecular Cloning: A Laboratory Manual (Sambrook. 
Maniatistb, Cold Spring Harbour Laboratory Press (1989) ) & E iZttLMftJi 

[0 0 2 7] 

&£Mucor hie«alis&^ilLfcS&, 7fJ)R©3rvh (ISOGEN jK> >tfc) 

) T?#t3SUT£RNAS:fiK rfcflR©fif*l3f y h (mRNA Purification Kit (Pharmac 
ia Biotech) ) feMv^rfMH"*-* 3 ■RNACDWSHIC tt«RNA©# 

sajta-r < -r & 3 £ * l v^. 

[0 0 2 8] 

*&«V*T— :#IBcDNA«:^/£Lfcfl, ^--^itcDNAfr & -^cDNA^^f £ 0 

9 ffifiE^^P 11-3041136 
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[0 0 2 9] 

^»B©JUJMgSltt, HanahanCD^MtHanahan.D. : J. Mol. Biol. 1 

66 : 557-580(1983) ] if lCf£o Tfr? CI £l#T?£ ^^^-^Lt^7 

[0 0 3 0] 

jlib© j: e> l t m e> ti & ^s«si#^ e> g i& ©dna & ^ 1- * ^ & s& u * y 

^^7>fY-^^U CUl&m^TJKU *^-1fi£$ftKJS(PCR)£fT 9 
#lfe>tl<2>o MiH ttSDNAfcLTtt, >rVADNA, X^tuiBmRNA^ e>^^jK 

V^TfcfcT^ JWiM&\ ' PSLQLQPDDK (SB^'J##4) {C^^5V^-&J&L£:5' - CARTTR 
CARCCNGAYGAYAA-3' (HJ#l#-£ 5 )&tfT ^ J : SYRNPEIYPTDQNIK (@g?!J## 

6) fC^^5 V\T^-^bfc5'-CCHACNGAYCARAAYATYAA-3' (@2?!j#-5g- 7 ) £M V>£ Zl 

SYRNPEIYPTDQNIK (I2#J#-i§- 6 ) lC3j|"r5 V*T"a$C l/fc3' -GGDTGNCTRG TYTTRTARTT- 
5' (@B#J## 8 )S.tJ f T ^ J : GQRFNHRESHDVETEI (@2^[JS# 9 ) ICg^J V>T 

L fc3' -TTYCCDGTYGCDAARTTRGT -5' (@H^J#"§-10) ^fflV^It jb*T?^ <5„ ffil 

1 0 diSE#¥ 1 1-3041136 
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[0 0 3 1] 

(2) &gmm<D&&. 

£ £ If It a l*&*IB?'J&/£«i (M*. PERK IN-ELMER*±Sg377A DNA >> - ? x. 
[0 0 3 2] 

^a@B^j©7i#@^e>2305#Bi^©i^«ge^j (@e#j##2) ##tfe>*i&„ $. 
©attest** bb^ii##3 ic^sti^y* ; mrnmxft&i&'t &msw& 

[0 0 3 3] 

«^««S5*^-S:?rJfflbTilIK'r«ii:^T?*S. -f&;bl3, Kunkel^u< 
\t Gapped duplex^O^^X^^tllcm-rS^^lCJ: U> 

% Mutant-G(TAKARA*±§g) )&£f&M^T. TAKARA*±tf)LA PCR in vitr 

o Mutagenesis */ y -X*rV h £MvnT^M^A£*i£o 
[0 0 3 4] 

2 lC^£;ft£^fB#]fr e>&3DNA<DJ5*\ ^DNAilX h U >S;i>h^ftT^ 
, h U ?A$I,gy^50~300mM. L < lil50mM"e^> U , ^^^50—68°C, 0* 
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[0 0 3 5] 

) ^S@B^JO71#^^2305#*^©IH^J$:^-r-6DN A|$r# ( 

2) , *CD«ttffc#^JifcK:J:oT, XttS!l*-^'J-f-f >i^7U-i. (SB 
JUS-Jf 2 ) ©5' «fc #3' ^i^<3D±^SSB^J (#Ix. tf5' -ATGCCTTCACTTCAATTGCA ACC- 
3' (B3#I#-£11) S.t^5' -CTAGTTTAATGACAAATCTATGC-3' (@B^J#"^12) )$:^7>fY 
-tU J^DM^mmt LfcPCRKl J:oT> fe^VNliaO F-/3-N-T-fe^;i/^ 
;u a V ^ — ^ - i? 3t^-©i&SSe#l £ >£ "T 5 DNAJgrtf 5: ^ □ - ^ £ b X s\ >f ^ U 

[0 0 3 6 ] 

#2§^©3t^£-£;£-r5 KpZL-Endo (^i-&HJfeM3#M 

) li. ^C®SE.coli DH10BlC#A£*l(£rffc : DHlOBpZL-Endo), XSIftttrKs^* 

FERM BP-6335£ LTWftStlTV^o 
[0 0 3 7] 

£-£A,T*&<5#y<:/^ K#3*»f bti-Sc m% r^ffi@E#Jj tit. @B#J## 

3 testis 7$ y^me^iic^T, 'j>&< t%m<DT$ ;m<D&A. 

©#«B#J IC £ £ «f^x > K- fi -N-7 -fe * JV 3 -9- ^ - # - if igffi (DQkW H 

1 2 ffiliE#¥ 11-3041 136 
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■5 mi. IB?!J##3 testis y^SS#I<Z)4>ft< lfiU #£1/<«1~ 
lOffl, $£IC$?*L<H:l~5<li<Z>r^ y^E^ffi^T^ ^ICgglLTIj.fcv^ 
tot, ge^O@B^J##3 K^3*l£T ^ yfiftlB^JCfcV^T 2#*^& 7 4 4# 

[0 0 3 8] 

IjfKflcjKy^y-f - F#4>fc< £%K^#-*3JCa*S*i*y^>>»SJ#J©5 1 0# 
[0 0 3 9] 

S^$ti<5o r<z>DNA£^fciu $--frtt$i$&miz£2>mM^> K-/8-N- 

— df— KtSDN A$T#£ji?B2*&tfZ:£lC J:ot# 
tot, *^©«f«x> K-jS-N-r-fe^^^n-i?-^ — 

J&^JBTf^tfDNA^, #lC#g3^K^^-©^^ UT1&±«IilS©^K<ESIS: 

3(3Df§^SlCJ:^ DN A^^(Z)#J^liiff^<Z)Molecular Cloning:A Laboratory M 
anua 1 IZ |B«© C T ff ft "5 ' £ # T? £ & . 

[0 0 4 0] 

(i) mmz.'V't-oftm 

1 3 ffifl#¥ 11-3041136 
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(pBR322, pBR325*S0, p U C 2fc (pUCl 18 , pUC119^) (Dzf^XS. h\ te^B 
0#-otipUB^!©^7^5 K (pUB110«) % ##©*-£ttYEp, YCp^O 
"C**-(«I;ttfYEpl3, YEp24, YCp50^), V*»tfelB**ISJ60iT?teJB3*l 

T'tS. 

[0 04 1] 

KBERTfflJWr U Si^fc^**- DNA©«IK»DS9JtiXttv^^n- — 

>f Mc#AbT^*#-lc^iT£#&fc£;«;B£*i£ = 

#-£-£t?<Z>;Wa: b<, »^r-#-fcbTttlEfflWtt^--:*7-, ^#H*v 

£e>tC. ^fgfHO^^* *-£i L/T©DN A^te, «f«x> K-i8-N-T"fe 
^ ;i/ n * $ - # - if st ©#8^ &c D n a IB3?U, MAtf^n^-*- 

[0 0 4 2] 

(2)^ssm^o^ig 

J:3K:i&£*c*Ai-SifcicJ:y#3;i£:#T?£*. iitttn 

„ l*;J/i'Jt7' 3 U (Escherichia coli) ^©Xy i/ai 'J H7l. /f^JI/^. 
• X^f'J * (Bacillus subtiIis)^©A^;i/XjS. K^^"^. • :/^#(Ps 

eudomonas putida)^(Z)i/^L— K^E^XJSlCMt" £*lff®##lf £>*U If^^n^ 

1 4 mSE^ 5 ? 1 1-3041136 



4#¥ 10 — 141717 



■feX • -fe l/tf i/X(Saccharomyces cerevisiae). 1/ W -y Jj U ^ -fe • ^\>^(S 
chizosaccharomyces pombe). =3f-V>:rW * rfM (Candida boidinii), 

tfSf y • )^ h y (Pichia pastoris)^0^#^#lf 6ft£>„ 
[0 0 4 3] 

*UB##lf&*U £>5V^£Sf9, Sf21« E ©S&«HllS*^W r e>tl*. 

fimt-&at^#^*ft"Cv*T%J:v% 0 

*JM£ bT«U #93.1*3: y i/i'Jt7-n U (Escherichia coli)K12, DH1, 
DH5a „ JM109& ft. bT te. MAfcE/I^I/X • U * (B 

acillus subtil is) MI 114. 207-21& ft <&. ttSEtt tC # > * ft & 

[0 0 4 4] 

^n^-^-fcim m AWT^Jc^*ft*«^**e : fc«IB"t*ii:^Tf%S . 
yn^E-^-life^^AyOz:^, *flM&Jcfcv^TH:9* h n> (lac) 
, h'J^h7r>^n> (tr P ) ^©^n'^-* — 3^#»f 6ft*. 

ft «#IC $ ft* ©T* ttfc V*„ MX. # ;i/ t/ V J* 4 * > £ ffl VN * [Cohen 
, S.N. et al. : Proc. Natl. Acad. Sci., USA, 69:2110-2114 (1972)]. ml/ 

[0 0 4 5] 

flfjUSifyj&aS'fe;* ' "fe l/lf ^^(Saccharomyces 
cerevisiae), J/ y jj U ^ iz 7» • (Schizosaccharomyces pombe). jj 

yV# • -Ot-J U;*(Candida uti 1 is) & t'j^ffl V<i 6 ft £0 Zl©^-£\ ^a^-* 

LT»##*T»^£*%©T?&fttf#Kre£3ftt% 

KD>f^--if (ADH) . Htt7^^7 7^-t* (PHO) . ? b-^^t^ 

1 5 ffilE#¥ 11-3041136 
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(gal) , >fv±Ji7)VT¥ K3 y ymm,*m&mmfc?' (gapdh) ^©^d^- 

o 

[0 0 4 6] 

Bm^&mWtZ.'*? & -0#A^i:bTH S«lCDNA$:^A"r§^T*$> 
tittle PK5t£*lT. M^.tfxl'? h D/KU-i/ 3 ym [Becker, D.M. et al. : 
Methods. Enzymol., 194 : 182-187 (1990)]. 7. V m U h& [Hinnen, A. 

et al.:Proc. Natl. Acad. Sci., USA, 75 : 1929-1933 (1978)]. Bi'Jf 9 
Aj£[Itoh, H. : J. Bacterid., 153:163-168 (1983)] £*l5„ 

»*<B1IS«:?S± ft -9-;i/MC0S-7, Vero. f^^'-XAA^^ 
-*P**Hfl& (CHO0JBS) , V?;*UfflJ&£. 7 l V h GH3. fc hFL^flg^if^fflVN^tl 

fc^ZfU *E - # £ ^ T =fo «fc V>„ 
[0 0 4 7] 

B3UfflJfi«:1&£ Sf9fflJ&L Sf21i?fflflS& if#JS V% £>;ft& 0 

[0 0 4 8] 
4. ^IglE©*^?!?©^ 

iftStt £ ^"T £ =fo © T* & Z „ 

1 6 fiSliE#¥ 11-3041136 
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[0 0 4 9] 

mmmnvxit. y^u-^ v^w-^ ^^n-x. ^>^>^©^7K 

[0 0 5 0] 

it, mmmmx\*m%mwmm*iZe>&x.&j3kftT. 3710-^12-72 

[0 0 5 1] 

«tsi:t{cft>f y^nt°;i/-/3-D-^^-^r^^ Mf^y 2/ f(iptg)««:, tr P ^ 

1 7 ffigE#¥ 11-3041136 
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n * - # - z m ^r^rnm^ * * - x-mmMM v t^m^m z&m-t %> t % ic it^ y 

[0 0 5 2] 

m £ ft X V ^ £ RPMI 1640^*5, DMEMigifeX & Itl <D*gi&lC ^flk^lM ^ 5: 8siD L 

fciW^ffiv^ft-s. 

MS, 5%C0 2 #^ET, 37iCT2~10Bff e> 0 &4&§^C/& CT* 

[0 0 5 3] 

3fc«*j&©g&faffii-*#i£*#we>ft*. 

[0054] 

n V S ^ -fef £ fc £MRTtB T & & 3 i: £ ft . 
[0 0 5 5] 

1 8 ffisl#¥ 11-3041136 
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IfScL&V^RB *) Molecular Cloning: A Laboratory Manual (Sambrook^ Maniatistb 
„ Cold Spring Harbour Laboratory Press(1989)) K^M<Dj5&K'&-=> 
[0 0 5 6] 

mmmi) &mt£&om%. 

X> K-/S-N-Ti2^;i/^*;i/=l-tf-^ - ^r-if^tttt**^^, S. Kadowaki, et 
al.,lAgric. Biol. Chem. 0 , 54, 97 (1990) IZmZ tlfc^&K^o £«, f^*> 

*>S/;Mfc;*jrifc n hrs/rn h5>^7ii) >?~u n^zf^- F (dns-gp) 
&S*4:LTffiv\ pH6..0©y>»*U^AjK«*tf37'CT?SlSS:fTV\ JKTtC. 
io*^fe#T?*« ^n7b^77>f- (TLC) , $. tc ttHPLCtC <fc »J S«£ bfc. 
[0 0 5 7] 

jg fflfg : HPTLC y * >f;]s60 ( ^ ;b ? ) 

mm ■ ~f* j -ft : wm : * = 2 : 1 : 1 

HPLCe©^^f^ff 

3t7 9 A : TSK-ge 1 ODS80TM ( jf€ V - ) 

j^i&fg: 2 5«M/fctfBH-h y 9i*jJS«»pH7. 5 + 1 1 %T"fe h-h'J;i/ 
*7iAjgS : 5 Or 
gft^ : 0 . 5ml/# 

[0 0 5 8] 

Mucor hiemalis(£>^§t 
5 0 0ml^igP77^=IlC 1 0 Omlfgifc (#9? h-X 2%. ifx^fX3% 
) fcttiZ^, h 3~5#<Z> 1 ##<Z>Mncor hieaalisJB-y-Sr&SU 28T3 

1 9 ffi§E#¥ 1 1-3041136 



10 — 141717 



>#-lC2 U y h;b©ifci6£:tf:j&A/£*>©lC3£L«*- 2 8t, mi|£8t3 0 0~ 
4 0 Orpm, 2 D «y h ;i//#©3M£T' 4 B IHi&^&fTo fc. 

[0 0 5 9] 

HJ6M2T*#^tife^#^4 y y (3 y y h^»-77-^>i(- 

ig#2l@l#) £©§l5i®bTffifls£#iiiU (^11 3 0 0 0^-^ 

) ICT2 0 OBUtiiUfctC^iiS^M^ It. 5mMEDTA£-g-t? 

^ io mM y y ^ AiHas.* ( ? h 7 . 0 ) izT^-mit l t^r > ^gi* u v 

Y $'^7 4 — (7 7 JV^i/T&Q Sepharose FF, 5 0 0ml) fCjl b7c 0 ^J^A$: 
HilMff?RJCTi5fc?£U §l^9 0 0ml©0M~0. 3 M-&i&<Dmfc J %M'V 

BSHT^ — 5mMEDTA$:^5 OmM'J y ?A (pH7.0) 

V-*± Pheny 1 -TOYOPEARL 650S2 0 0ml) IZMLfro #^A£|en^«$[lCTi$fc 
#U ^{C 1 mMOE D T A $:^tfii7> : E- , 7 A 6 0 0ml l:fflV\t, 1M 

~0M<Dmtf:%)Wi-£^y v-p-h-ym^-*? frnv -&^m\st=. B 

[0 0 6 0] 

^ »e>*lfe*Ht»[fel»^»iftJIII M 3 0 0 0) fCT5mlttgib 

, 5l^is^0. 1 5M0t^ 1 mM© E DT A 1 0 mM 'J 'J -7^ 

mmwi (pH7.o) ict^^ jk^u^o ikizmmmmzT^'mtLtcffrm 

j|^D7b^77^ - (^T^VS/TttSephacryl S300) IC^-fr, m^WWLlZT 
[0 0 6 1 ] 

fl5ttS4)-«:lfi^»5fiJI!l M 3 0 0 0) ICTigiPiU 1 m 

MGDEDTA£-£tf 1 OmMy >^E^y <7AIf?l (pH7.0) &CT?fti#N flfc 

(jftV-t±TSK-gel HA1000).lCjlbfeo # 9 A £ m&ffimZT$c& U #CV^1 
mMCEDTA&ttf'J V lx (pH7.0) 30ml$:ffl^T, 0M~ 

20 ffifl#¥ 11-3041136 
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0. 3M©M^Sltx> F-j8-N-Tir5 L ;i/^;bni?-^n^--fe*$:^ilb^c 
[0 0 6 2] 

^ttli^Sr^tM M 3 o o o) ictilib, 3l£^£-f^ 

3 . 9 (CiSSnt 1 0 %3j(U A*y 7 7 - 7 4 (77;i/7i/7fe) T*:n>K-/3-N 
[0 0 6 3] 

?SttH#&K4totjftR ift=¥-tt*J M 3 0 0 0) £Tig$iU 1 m 

MOEDTA^tf 1 0mMi;>»*'J 7Ai«f ( P H7.0) T*Sfc*§K JB£% 
Lfeo ^iC^IflCt^ift lfc>f U7 h ^7 7>f - (7 7^*/ 

TftMonoQ) lCjiL7=:c # v A £ H*«tt»CTi$ls# U W3 0ml©0M~ 
0. 3MAfiCDlR^S , CX> F-/3-N-T-fe^-;i/^;i/Z3-9-^-^-1f ^^HbTi 

o 

[0 0 6 4] 

?Sttlr^&IS^*3fiK (tt&ijy M 3 o o o) ct»*6U . §IS»£ l m 

M0EDTA^tf5 0mMiJ>^'J7AiIt <pH7.0) MM. 
i/ 7*±FPLC £ ffi V AT fi 1 o £ c 

ftg? (2 8 0nm) iCiUIgLfc. * ft©^*, *?«j&ttSDS-PAGE(15- 

25%^^X>h) , ^f«^D7f^7 7-f-, IEF-PAGE^ICJ: Ui^bfc 

o 

Native-SDSPAGE, IEF-SDSPAGE&C i52 &7C*5t*S&, J&tf _tSE^ □ V h 
7 >f -lC^3^S^M^O?Sffii:SDS-PAGE^ff©^^*^> SDS-PAGE_t7?4>& < £ 
&60kDa (p60£ffc-r&K 1 4kDa(pl4)©/1> K2fafeffi£*lfc (0 1 ) . 

[0 0 6 5] 

2 1 ffl3E4#^ 11-3041136 
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B#T$ JWlWim&W*&®i (£flS^ 63. 139-143(1991) )(D^m\Z J; Uffft 

mmmm^mmmmm (i o%ifv±u-;v. 2.5%sds, 2% 2 

-^^yhx^;-^ 62mMhU^iift (PH6.8) ) lC^$i± 
W >^tC<fc »JSK»3S€:^*in/J: U 10cm x 7cmtf) P V D FJg((ProBlot) y rf^J K 

h^ny hi I si (if ;y h y M±) Srfflw xi/* hn^D7f>f l 

6 0 m AT? 1 B^Haff&o £:„ 
[0 0 6 6] 

}^3 0 0/tl©S7cM«t (8M ^7-^fil v 0.5M hU^fiBfc 
iii (PH8.5) , 0.3%EDTA, 2 %T"fe h — hV JV) IZW: U 1 m g 
CD U>f (DTT) £#D;L, T^iJ^TT^ 5t:, ^j1^^©5Stt: 

SrfTfcofco Z1*UC3 . 0mg© ; E;a- KftSftt: 0 . 5 N zfcUHfr"?" h U 0 
# 1 iC^LfcfcGDS^D;!, I)tTT'2 0»lfc, P VD Fffi|£ h U £ U 
2%y-fe h-h o . 5%sKU tf^;i/b?n U K>-4 0 fc-g- 

tflOOmMStilClb, 3 0»ibfc. itf) PVDFg^^T'^ 
8s»U 1 mmia*tC«JWTLfelI!l*m'fbffla«IR (8%Tir h-l-U^/, 9 0m 

Mhvxmmmmm (pH9.o ) tc^u y*u=E^? z-^a^y-n i 

A (ftJ^iS^ Wakosil AR II C18 300 A 2.0X150mm) ^t~&ffiW&ffl.ifcl? 

n7h^7-f - (Hir L6200) icj:y#jfcu #-9-^-^ mco^t 7ii 

[0 0 6 7] 

(0.0 2%bV7)\'*uWm : &'g&2-zfU/*J -Jl/yth-bV ft 7 : 3 
) £/SV\ BMUcWL2~ 5 0 %©it^^^^i3T% 0.2 5mL/min 

2 2 tfi§E4f ¥ 11-3041136 
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Kit^'f- FlCoV>TT ^ 7^IB^!l^$:^^ofeo p6 0 £p 6 0- 

AP, pi 4 fi5fc©l$T/t£pl 4-AP£nfr£Lk 0 W^tlfeWr^b^^ KJCO 

v>tcdt^ j w&nvkf&Mi^ wdh>^-^^^-ppso-i 0 

o 

[0 0 6 8] 

gp#y ^ /MI2#J 

Egfi 

P60-AP-5 PSU3LQPDDK <]&&m%Yl) 
P60-AP-6 (K)SYRNPEIYPtDQNIK (gB5!l§#18) 
P60-AP-8 (K)FNVSSVALQPRVK (@E5U#^-19) 
P 60-AP-9 (K)MDRLFLCGgK (g^!tS^20) 

P60-AP-11 (K)GQRFNHREShDVETEI (@2^liS^-21) 
mal p lilt 

ItI-AP-1 (K)EGYISSSGSIDLSLN QS^IJS-f-22) 



[0 0 6 9] 

9R«#<£K (U^» £I&V^ 0 P 6 0&tfpl 4 ®7?n^ ^-^n^T- 
if I?rtflS*&£"3^T», CI 8#^A (i;-x;i/if-f X>X Inertsil ODS-3 0. 
5x40mm) 5: fli ^ fr&ttHS&mft? n V h f 1 ? 7 4 - (BfiL6200) $r^>9-f> 

2 3 mSE#¥ 11-3041136 
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ttLfcM&ftffim (PE Sciex API-Ill) •X?K*##f*r£fo*Tfffco fc. £ 
[0 0 7 0] 

[*2] 



3<2 60kDa^y^ K (p 6 0 ) .RtfMkDa'-*:/^ K(pl4)£> 



p 6 0 






m& 


JLV* 






AP-1 : 


950.50 


950.47 


+0. 03 


(K)NIQGNNYK 




23 


AD O • 


1 JoU. OU 


i ten cc 

1 lOU. DO 


U. Ub 


(K)YSDYPPPPPK 




OA 

Z4 


AD O . 


•TOO oc 


/oo. 41 


— U. lb 


(K)LSLDASK 




£b 


Ar-4 : 




1 QO*7 ftl 


+u« oy 


(K)SYRNPEIYPTDQNIK 




1 o 

lo 


An f 

AK*~w * 


1141. 00 


1140.59 


+0.41 


( JHSLQLQPDDK * - • 


- pSO N 


17 




1157.50 


1556.75 


+0.75 


(K)NTDGIFLNYWWK 




26 


AP-6: 


1774. 75 


1774.94 


-0. 19 


(K)GB*SLRY 1 YRTLLMK 




27 


AP-7: 


701.50 


701.39 


+0.11 


(K)LTVABTl 


•p60 C*3S 


28 




1544.50 


1543. 79 


+0.71 


( K) PQLLLTHDMAGGYK 




29 




1621.00 


1620. 73 


+0.27 


(K) SMNELRDWTPDEK 




30 


AP-8: 


1444.75 


1444.83 


-0.08 


(K)FNVSSVALQPRVK 




19 


AP-9: 


945. 75 


945.58 


+0.17 


(K)LAPVSFALK 




31 




2655.00 


2655. 33 


-0. 33 


(K ) GQRFNHRESHD VETE J S I PL YK 


32 


AP-10: 


2206. 75 


2206.11 


+0. 64 


<K) 1 TSSLDBDHGAFLGGTSL T I K 


33 


AP-11: 


2335. 00 


2335. 16 


-0.16 


(K)NELFFKNTDG 1 FLNYWWK 




34 


pl4 


nans 


m&®. 


sag 






■B*l*4 


AP-1: 


888.75 


888.45 


+0.30 


(K)IVIEAVNK 




35 


AP-2: 


1392. 50 


1392. 76 


-0.26 


( )SSR1IQDLFWK - • * 


- Pl4 N*ffi 


36 


AP-3: 


1541.50 


1541.73 


-0.23 


(K) EGY I SSSGS I DLSLN • 


• P 14 C^3g 


22 




1608. 50 


1608.84 


-0.34 


(K)TDSSRI 1QDLFWK 




37 



[0 0 7 1] 

^2*. (M+H + ) lC^TIIMM#701.50£^£^#&p60-AP-7, 

K#p6 O&tfpl 4 <D*f7=L=-y YO>Z%^mf\^^>^> £#t)£L£o 
&5££*l£p6 O&tfpl 4©gP^ v T^ ygESBm^A^fl^-^-^BLAS 
TPS: flJ^Ttf^n ^-tfeJdSrff o £ £ Z- 5. #e>nfc^Jte#T8iT*&5 r £ ffjjk 

2 4 ffilE#¥ 11-3041136 
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[0 0 7 2] 

Mucor hie»alis#cDNA9>f ^U-©f^i8 

*mas#!2-e»e>tifcfii#5 g * *;isogen (-ytfyv-ytt) zm^xb 

-#;i/RNA£ttffi bfcc ffiffil/fc h-^;i/RNA^e>mRNA Purification Kit (Phar 
macia Biotech) £M^TmRNA&^§gbjk 0 mRNAJ: U Super ScriptTM Lambda Sys 
tem for cDNA Synthesis and X Cloning3f y h (GIBCO BRL) £ Jg^TcDNASr^- 
jSU Sal \7#-7$-*W&iVtz.%k. ^.ZipLoxTMSal I-Not I Arms (GIBCO BRL 
) fCgc^ ('yJJf— ^3>) Vtco Gigapack III Gold Packaging Extract (Str 
atagene) Ay >T- PZIf W E. coli Y1090^lC^^$-frcDNA^ ^ 

[0 0 7 3] 

CHiiM6] > K- j8 -N-y -fe ^ ;i/ n V $ - #*- if cDNA© * o - — 

gP#T ^ 7 ^I3^!Jp60-AP-5. P60-AP-6, P60-AP-11 fctitfCPCR^-fV- 

P60-AP-5 

P60-AP-5F 5' CARTTRCARCCNGAYGAYAA 3' (t>^^7-<T-) (IB^'J## 
P60-AP-6 

P60-AP-6F 5' CCHACNGAYCARAAYATYAA 3' (t>^^7-^V-) (®J#I## 
7) 

P60-AP-6R 3' GGDTGNCTRGTYTTRTARTT 5' (@g 
#J#-if8) P60-AP-11 

P60-AP-11R 3' TTYCCDGTYGCDAARTTRGT 5' (T > ^"fe > ^ ^ >f V -) (@H 
?U##10) 



miE#¥ 11-3041136 
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[0 0 7 4] 

Mucor hiemalisig#®#J: »J ^ m y «fc U 4* ^ -kDNAfcHSSgU ¥ J 2*P 
CR (9 4^3 0#, 5 5"C l£\ 7 2 ri £\ 3 O^^^JV) o £ 31 5 * 
#J*»K:#iG'r5/t> K*<fltSStlfc. P6 OtCO^T&p60-AP-5F£p60-AP-llR 
tWj^-i ^-(Om^iD-^V 1 . 7kb % P 60-AP-5F£p60-AP-6R£<Z>^>f V- 
©Jlfi^'&Jhi*'? 1 . 5kb, p60-A?-6Ftp60-kP-llRt(D-f^^^-<Dm^t)^:X' 
0 . 2kb<D?CRmKtfmbnfc. Zl(Z)^;tCoV^pCR-Script?n-:^:y^3fy h 
(Strategene) l^TpCR-Scr ipt kmplZV?? n ^ o fc„ ffillM* 
ifeSB-flS-K: i: ^^^Tp60-AP-5F^ p.6.0-AP-UR^ (D^M^T^" A^p60-AP-5Fi:p60-AP-6 
R x & tfp60-AP-6F £ P60-AP-1 1R £ tf) if ipg#Tfi- £ /u "Z? ^ £ 31 £ ##t5t £ *l £ <Z) T* 
. p60-AP-5Fi:p60-AP-llRi:<DitiliS»T^©i&«@H^JS: T^^-r hVH^i/XfA 
XftPRISM Ready Reactionary K PUttPRISM 3 7 7 DNAS/- * £J5 
V^<fTofco *te^fl¥#mBiZV:7 h^iTx^-TU >**DNASIS^&;BV>T 

[0 0 7 5] 

P 60-AP-5Ftp60-AP-llRi:©Jtl|ig^T^tt, £ *lfcft&(Z>g|S#y * 

f£L£<Z)T% M^PCR^ipS^>t©|^{W©IH^J^^fCfffetCDNAy^-f^-$:^L 
. Hig#J5-e^femRNA$:^M^ U Access RT-PCR System (Promega) fcMV^TR 
T-PCR (^#&4Vi>PCR&C|S|C) fcfTofc. HffctC^bfeDNA^9>fT-©SB 

P60-AP-5NF 5' CACTTAAGTCTATGAATGAG 3' (iz y^zf^ 4 "7 — ) (@2?'J##1 
3) 

P60-AP-6NR 3' CGATAGCTTTAGGTCTCTAA 5' (7>?-fe>*:75>fV-) (ffi 
#l##14) 

[0 0 7 6] 

1 • 2 k b ©»r##iB*IS Jxfc. tfteSttfcWtf ©fi*K?!J&ft 

LTcDNACD^ n — — Zstf%.$7 ofco "^O — :/ &Megaprime DNA label 1 ing system 

2 6 11-3041136 
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s (Amersham) ^Jf^ a - P dCTP(110TBq/mmol)-e^/<;U$:^o fc c 

HJfcM 5 T*# e>tl^ccDNA^-f ^ y - ^6©atfi : f-^©^»»^ , 9 - * A>f 

E. coli DH10B#5lC^£ii:, 7 r - ^^^pZLlS^CO^^X ^ K&ENKLfc. 

(02) . 
[0 0 7 7] 

m A3*lTV*fc*&2 . 3 k b ©Sal I-Not IWttfJCO V^T&gIE?!Jtf>#t^ & 
o£ = -T pBluescript II KS+ (Strategene), * fcttpUC118(S$B36) K. 

£fc£Sal I-Not I Wtf<Z>Bi#IS:&£Lfc (03-4, 1 ) . 

[0 0 7 8] 

r^MB^I 8 5 kDa) 5:3- Ft5t-^>';-f-f 

(®5-7, sb^ij##2) „ yK®^att^ufep6 o, 

Pi 4©«S#TS ^BftK^JO^Tfc^^TfV^SCIhtfJhJ^ofc. p60-AP-5GDN5fc3g 

#4©£fc y ©y ^ ^>"ettft<^f*->if*ofci^6, zl<d*^ 

[0 0 7 9] 

K*^*f©^i:raeitc, pl4-AP-3^^^©sl^tcj: U 3- KS*x 
S^^^RCC^&Siii^fc^ofe. iifcflMarpl 4 

©N^©^<ilt)-Sil Sg?Q##2&C^l,TV^y^./ME?!J©6 2 8# 

2 7 mSE#5p 11-3041136 
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[0 0 8 0] 

^H&ftTMd:* x > F- £ -n-t * ^ a* n -9- 5 — ^r--\fMB^ &t>*GAPDH 
mttzfu^-* — pgk#-^ TmVAfc^ZlfcW-r&y-vtiU 

lC3fB^-rSDNA@B^JlC*t5<DNA^^>rv-S:^^b, pZL-Endo & fctt P C 

[0 0 8 1] 
Endo-Not-F (t^^7>fV-) 

5' GGGGCGGCCGCTTTTATTTTACATAAATATGCCTTCACTTC 3' (S2#]#-^15) 
Endo-Not-R (T>5^iZ >T V-) 

5' CCCGCGGCCGCCTAGTTTAATGACAAATCTATGCTACC 3' (fB#J##16) 

itf(iatlfc»r^r«:T^fD-^^/l/«j!C*ttK:T4MII«, Pre P -A-Gene DNA Puri 
fication System (Bio-Rad) £ ft v \ T HHR, ' flHS L . £Not IT? 

tB-ffcffc, KMRU pBluescript II KS+(2>Not IlCifAU pBlue-Endo-Not£#§g 

[0 0 8 2] 

2 8 ffiliE#¥ 11-3041136 



#5£ 10 — 141717 



U t^TA/rt K3 'J>»ft Kn^t-f (GAPDH) ats^^D^E-^-, 

u ym*-r—e (pgk) ate^-*-^*-*-. Mh';7°h7 

-fe;* • 1Zl>¥U^m<Z>$%l%Zf : 5?.$ 383E^?#— pG-3 (Methods in Enzym 

ologyVol. 194 p. 389) £/<-;*lC#$gL£o pG-3£BamH n*$gfl; U 2 U J V 
MmiZ£V¥-m^1$i£l» Not IU >#-£tf;toLTpG-3-Not£<f£§gb£o 

tffM<3DpBlue-Endo-Not$:Not I*e$mtU ffi 2 . 3 kb£>#ABT#£T #n -xy 
/I/«J5*ttK:*y#Jfc»S!U 3*L&pG-3-Not©Notl3P&fCffll AU pGEndo-SC 
£#^b£ (08) B 
[0 0 8 3] 

^3EilbT#-®:-9->y^n$-feX • tUfi/X YPH5 0 0*fc (Strategene) ©p 
ep4M^-i$^$;£M^£o pep45t^^^c iC o V>T fcfcSikorski , R. S. ilHiet 
er, P<£>;£& (Genetics 122# 19-27 (1989)) IZ <fc U f|sj£ I, f=. . 1 0/tg #>pGEn 

do-sc& ffl v^ r £ L/ £ o mmsm itmm v^-^^m (wo/95/32289 

[0 0 8 4] 

f-Vammmtlfte^fc. 5mL©YPDigifc (B&^*X1%* aKU^^h 
>2%, tf», 3 0*C-e2 EmJ&*L£B&CO^T, 1 5 0 0 g 

o BffltfC 50mMU ymtlV tfA/ty 7 T - (pH 6.0)£ 5mM EDTA t <Z>M£-?& £ 1 
0 0 # U y h)VjUit£<Mmisf=.o MiZ 5 0mg©^;*tf-X£;&D;i> $tb<jg 

[0 0 8 5] 

«H4«!lJ&tt* LTDNS-GP&fflVATTLC^^liHPLCT^Tofeo TLC*e©3B* 

2 9 JiJSE4#¥ 11-3041136 
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£0 9 1C^?\ Mucor hiemalis^#_h?f «fc Vmmi>t=.Bm£fcfa2-&f~Vy?}V 
HmMlZ. pGEndo-SC^^^T*^>S^>S>;i/^ffcT-fe^;i/^=l'9-^ >(DNS-GlcNAc 
)£-m-t2>¥->7-tfmbfttz 0 ^AT-f^>hn-;i/T^5, pG-3-No 

fZJ&mMM b fetfttf) J&#±?S £ ffi V* fc. =b © teDNS-G lcNAclC^I" £ tf - ? 
te&ffi$*lfc^ofco ^3T*pGEndo-SC©«HflSttm?gtS: 1 0-fg?g*SL/. 
ofc*;©?:^!^ LT, DNS-GP£M£&2i^ DNS-GlcNAcfC^i" £ fcf- £ &Jt 

GNAGfiD#^r^JI il — Z> - > feWM-lf f=- c o T , pGEndo-SCOjf Aff # ic n 
[0 0 8 6] 

[3&3] 

a 3 ffiM^y F-/s-N-r-fe^;i/^;i/=3-9-^ n^-if^^tt 





M.teenalisJgStfcit 


0. 9 


:r> K- P -N- T-fe^I^l^ -tf" 5 - 3f— if 
jg^ST-^AS. oereviseaeig^ga' 


43. 2 



[0 0 8 7] 

[#gf8<D$&:9l] 

#38IJ!JCJ:»K x> K-/S-N-T-fe^;i/^;i/=r-9-^ ^^T-if, x>F-jS-N-7"fe 

3 0 ffiSE#¥ 11-3041136 
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[0 0 8 8] 

m^m^r : i 

: 2369 

mwHom mm 

ffi^JCDMIH : cDNA to mRNA 

3~#Ji& : An— ;V • HI7yx(Mucor hiemalis) 

mm 

GTCGACCCAC GCGTCCGCGG ACGCGTGGGC GGACGCGTGG GCGGACGCGT GGGTTTTATT 60 

TTACATAAAT ATGCCTTCAC TTCAATTGCA ACCTGATGAC AAACTAGCAC CTGTTTCTTT 120 

TGCACTTAAG TCTATGAATG AGTTGAGGGA CTGGACGCCA GACGAAAAGA TAAAGTTTAA 180 

CGTTTCAAGC GTGGCACTAC AGCCTCGTGT GAAAAACGCC CTGAAACCTC AATTATTGTT 240 

AACTCATGAT ATGGCAGGAG GATATAAAGA AGATAAAAAT ATTCAAGGAA ACAATTATAA 300 

AGACATTTAT AACATTCAAT ATTGGCATTT AGCTGATACT TTTGTATATT TCTCTCATGA 360 

GCGAGTTAGC ATTCCTCCAG TCAATTGGAC AAATGCTTGT CATAGAAATG GTGTAAAGTG 420 

TTTAGGTACT TTTTTAGTAG AAGGAAATAA CCAAATGCAT GAAATGGAAG CCTTGCTTCA 480 

CGGTCCACCT TTACTTAATA ACACTGACGA CCCTATGAGA TTATGGAGTC CGTATTATGC 540 

AGACCAATTA GTTGCTATTG CTAAACACTA TGGTTTTGAT GGCTGGTTGT TCAATATTGA 600 

ATGCGAATTC TTTCCTTTTC CTACAAATCC AAAATTCAAA GCTGAAGAGT TGGCAAAGTT 660 

TCTACACTAT TTTAAGGAAA AATTGCATAA CGAAATACCT GGATCTCAAC TCATTTGGTA 720 

3 1 ffi§I#¥ 11-3041136 
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CGACAGCATG 


ACAAATGAAG 


GAGAAATCCA 


GTTATTTTTT 

1111 1 1 1 i X 


AAAAACACGG 

11 H UAlil VJ v> VJ V-* 


ATGGTATTTT 


TGAAATGGCG 

i vj xi xi xi i uvjvu 


CGTAGAGTAG 

VJVJ X A1\J 11 VJ J> 11 V** 


CTGAAGGAAT 


TAPAGATGTA 


TGGGGAAGGC 

JL UVJ vJvlllllU v w 


ATACTTATGG 

11 X il w X X 11 1 VJ VJ 


AAAAACTGCC 

iixi Axi A vj 1 Vj VjVj 


TACTCTGCAA 

1 uv 1 VJ X UvAll 


TGACATCTTC 

x uu vii x vj x x vj 


GPATTTPGAA 

UvA 111 vvvjxi A 


AAGTCTGAAT 

XlXl VJ Ivl VJ XI 11 1 


TTGAAAAGAT 


PTPTPAPTAT 


CCTCCCCCAC 


CTCCTAAAAA 

w 1 WW 1 XlXlXlXlXl 


TPATAPTHAA 

1 UA 1 AU 1 unrl 


GATGAGCTCA 

VJ A X UilUU 1 VA 


TGTACGGACA 

1 VJ 1 AVJUUIlVA 


TATTPPTGTA 


PPAGGAACAG 


ATTGGTTTGT 

A X 1 VJVJ X JL 1 VJ 1 


UlillAllAl 


AGAGGAAAGA 

AUAUUxiniiUA 


GATTACTTTC 

VJ XI J. IXlWl x JL VJ 


tattptpppp 

1 a I lul vjvjvjvj 


AATAAAAGCT 

A A 1 A A A AVJ W 1 


ATCGAAATCC 

A 1 WVJ A A A X WW 


A ATPAPTAGT 

aa 1 vA\j 1 Au 1 


TGTCTCGATT 

1 vlvi wvJ xi l i 


GCGATCATGG 

VJ VJVJ Xl 1 VJXl X VJVJ 


PA AAPPPPA A 

UaaaUuOL/Aa 


PGTTTCAATC 

UU 111 vilXl 1 \J 


ATAGAGAATC 

XI X XI VJ Xl VJ Xl XI JL VJ 


TPTGTATAAG 

1 vj 1 U 1 11 1 AxlVJ 


GTTTGATTAG 

W X 1 1 V/Xl 1 1 XlVJ 


ATGCTAGTAA 

XI X VJW1 11 VJ X Xl XI 


TTTPTTPATG 

1 1 lul lUAlU 


AAAGATGTAA 

A A AVJ A X VJ 1 XI Xl 


AGTTGACAGT 

Xl VJ X X VJXlVJllVJ 1 


PTPAGTTAAT 

\j 1 wAVJ 1 1 Ail 1 


TTCTTCAAGG 

JL Ivl 1 Will* VJVJ) 


TATGGCAGCC 

1 11 1 VJVJ wllUVJV/ 


TGGAATGAGA 

1 VJVJAA l UAUil 


GCCACTGTTA 

VJVJVJHV/1 1 1 11 


CAACTGAAAA 

vililw X VJ 11 11 illl 


TACAACAGAA 

i flvjfliivn vj xi xi 


GAAGATACAG 


GAGAAAATGA 

V.J 11 VJ 11 11 11 1 1 1 VJ 11 


TGTTCCAGAA 

1 VJ 1 1 WVil VJ Xl XI 


GGAAGTCAAT 

UUllilU 1 VJ il ii X. 


TATACATTAC 

X X* X 11 wll X 1 11 VJ 


AGCTGGTTTA 

nuvi uu l i in 


GTAGGTCTTG 

VJ X il VJ VJ A VJ X 1 VJl 


TTAATCAAGT 


ACCAACTATA 

UVJvAAv 1 11 1 XI 


AATTCTGGAA 

11 11 X X V*/ X VJ VJi JxlJ>J> 


TAAAAACAGA 


GAAAGATCAG 


AAATATACCA 


AAATCGGAAA 


AGTTCATAGA 

xi vj x x \sxx x nun 


TATTATGGAA 

X 41 X X 11 «L U VJ11AJJV 


CATTGAACTG 


GGAGGAAATA 


GATTACTACA 


ACGTTTTTTA 


CTTTTTAGGA 


ACAGCATTCT 


GTAATCAATT 


TAAGCTACCA 


AAGATAGTTA 


TTGAAGCTGT 


TAGCATAGAT 


TTGTCATTAA 


ACTAGGACTT 


AAAAAAAAAA 


AAAAAAAAAG 


GGCGGCCGC 



CTGGCAGAAC 


CAGCTCACAT 


GGAAAAATGA 


780 


TTTGAATTAT 


TGGTGGAAAA 


AAGAATACCC 


840 


AGGTAGATCA 


GGTTTAGAAG 


TTTATTTTGG 


900 


TGGCGGTGGT 


TTCAAATCAT 


ATAAGGGTGT 


960 


TGCATTATTT 

X \J>^J r J>l 1 Jx 11 111 


GGTATGGCAT 


GGACATACGA 


1020 


GGATCGTTTG 

VJVJ 11 1 V/U XXX VJ 


TTTTGGTGTG 

XXXI VJ VJ X VJ Ji VJ 


GTGGTAAATA 


1080 


CCCAGATGAC 

VJVjvjxi vj xi i vj xi vj 


GAAAAAGAAG 

VJ 11 1111 llilVI illl V-J 


TAGAAAGCGA 


1140 


CAAGAAAGGT 

W XI XI VJ Xl XlXl VJVJ 1 


ATTGCTGACA 

AX X X VJ V*/ X V-i 11 wu 


CGGTAGAATC 


1200 


TACCAATTTT 

1 AVJVJAXl 1111 


GATAGGGGGT 

VJ 11 1 11 VJ VJ VJ VJ VJ X 


TTGGAAATAG 

X X VJ VJ) AA 1111 J> 11 VJ 


1260 


TCAGCCTTGG 

1 W XlVJ WW 1 1 VJVJ 


TCCCATTTAT 

i vjvj vy ii xix ii x 


CGCATCAAGC 

VJ VJ VJ 1 A X V/llilVJ w 


1320 


AGAGATTTAT 

XI VJ Xl VJ Xl 111 XI 1 


CCCACTGATC 

V/ w vll V/ X VJ 11 X VJ 


AAAACATTAA 


1380 


AGCTTTTCTT 

AVJUl 111 VJ 1 1 


GGTGGAACCT 

VJ VJ X VJ VJ 11 11 V/V/ X 


CGCTTATTAT 

VJ VJ VJ X X 11 J* Jk 11 Jx 


1440 


GCATGATGTT 

VJ VJXl 1 VJ Xl 1 VJ X 1 


GAAACTGAAA 

Vlililll W X VJ 1111 11 


TTAGTATACC 


1500 


AGGATGCTCA 

11 VJ VJ 41 X VJ V X V/ll 


TTGCGTTATA 

X X VJVJVJ X X 11 J> 11 


TTTATAGAAC 


1560 


AGCATGTCAC 

xi vj vjxi i vj i vjii vj 


TTTTCGTTAA 

X 1 X 1 VJ VJ 1 J> 11 11 


AAACAAACGA 


1620 


AGATGAAAAT 

ii vj ii x vj ii ii n ii x 


TTCTCTTTTG 


AATATGATGA 


1680 


TTCTACCGAA 

X X VJ X U w wUilil 


AGCAGATGCT 


TTTTATTACG 


1740 


TTGGATAACA 


AAAACTATTA 


ATGTGCCTGC 


1800 


AAGACTTGAA 


GTGAGCGTAG 


TATTAGATAC 


1860 


TATTGCTTGC 


TTGGGATATA 


TTAGCATCAT 


1920 


TTCATCACGC 


ATTATTCAGG 


ATCTCTTTTG 


1980 


AGAAAGTTTA 


GACGACATAG 


CTCAAGAAGA 


2040 


GGAAAACACA 


GCAAATGTAG 


TAAACGCTTG 


2100 


CAAAGAAAGT 


GACGACTCTG 


CAACTCGCAT 


2160 


TCGTGTATCT 


GGTTTAGATA 


TTATTTTATC 


2220 


TAACAAAGAA 


GGATACATCT 


CTTCAAGTGG 


2280 


GAAATAAAAT 


ATTATGATAA 


AGAAAAAAAA 


2340 
2369 



3 2 



ajSE^^f 11-3041136 
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[0 0 8 9] 

mnm^ : 2 

W&KD&.Z : 2235 

mm<z>& : mm 
mam : 

IH#I<Z>ai3S : cDNA to mRNA 

: - bix ^ (Mucor hiemalis) 

4faSr**>"rffi-& : CDS 
: 1..2235 

ATG CCT TCA CTT CAA TTG CAA CCT GAT GAC AAA CTA GCA CCT GTT TCT 
Met Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys Leu Ala Pro Val Ser 

1 5 10 15 

TTT GCA CTT AAG TCT ATG AAT GAG TTG AGG GAC TGG ACG CCA GAC GAA 
Phe Ala Leu Lys Ser Met Asn Glu Leu Arg Asp Trp Thr Pro Asp Glu 

20 25 30 

AAG ATA AAG TTT AAC GTT TCA AGC GTG GCA CTA CAG CCT CGT GTG AAA 
Lys He Lys Phe Asn Val Ser Ser Val Ala Leu Gin Pro Arg Val Lys 

35 40 45 

AAC GCC CTG AAA CCT CAA TTA TTG TTA ACT CAT GAT ATG GCA GGA GGA 
Asn Ala Leu Lys Pro Gin Leu Leu Leu Thr His Asp Met Ala Gly Gly 

50 55 60 

TAT AAA GAA GAT AAA AAT ATT CAA GGA AAC AAT TAT AAA GAC ATT TAT 
Tyr Lys Glu Asp Lys Asn He Gin Gly Asn Asn Tyr Lys Asp He Tyr 
65 70 75 80 

3 3 ffiSE#¥ 1 1 
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A AC ATT CAA TAT TGG CAT TTA GCT GAT ACT TTT GTA TAT TTC TCT CAT 288 
Asn lie Gin Tyr Trp His Leu Ala Asp Thr Phe Val Tyr Phe Ser His 

85 90 95 

GAG CGA GTT AGC ATT CCT CCA GTC AAT TGG ACA AAT GCT TGT CAT AGA 336 
Glu Arg Val Ser He Pro Pro Val Asn Trp Thr Asn Ala Cys His Arg 

100 105 110 

AAT GGT GTA AAG TGT TTA GGT ACT TTT TTA GTA GAA GGA AAT AAC CAA 384 
Asn Gly Val Lys Cys Leu Gly Thr Phe Leu Val Glu Gly Asn Asn Gin 

115 120 125 

ATG CAT GAA ATG GAA GCC TTG CTT CAC GGT CCA CCT TTA CTT AAT AAC 432 
Met His Glu Met Glu Ala Leu Leu His Gly Pro Pro Leu Leu Asn Asn 

130 135 140 

ACT GAC GAC CCT ATG AGA TTA TGG AGT CCG TAT TAT GCA GAC CAA TTA 480 
Thr Asp Asp Pro Met Arg Leu Trp Ser Pro Tyr Tyr Ala Asp Gin Leu 
145 150 155 160 

GTT GCT ATT GCT AAA CAC TAT GGT TTT GAT GGC TGG TTG TTC AAT ATT 528 
Val Ala He Ala Lys His Tyr Gly Phe Asp Gly Trp Leu Phe Asn He 

165 170 175 

GAA TGC GAA TTC TTT CCT TTT CCT ACA AAT CCA AAA TTC AAA GCT GAA 576 
Glu Cys Glu Phe Phe Pro Phe Pro Thr Asn Pro Lys Phe Lys Ala Glu 

180 185 190 

GAG TTG GCA AAG TTT CTA CAC TAT TTT AAG GAA AAA TTG CAT AAC GAA 624 
Glu Leu Ala Lys Phe Leu His Tyr Phe Lys Glu Lys Leu His Asn Glu 

195 200 205 

ATA CCT GGA TCT CAA CTC ATT TGG TAC GAC AGC ATG ACA AAT GAA GGA 672 
He Pro Gly Ser Gin Leu He Trp Tyr Asp Ser Met Thr Asn Glu Gly 

210 215 220 

GAA ATC CAC TGG CAG AAC CAG CTC ACA TGG AAA AAT GAG TTA TTT TTT 720 
Glu He His Trp Gin Asn Gin Leu Thr Trp Lys Asn Glu Leu Phe Phe 

3 4 ffi!iE4#¥ 11-3041136 
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225 230 235 240 

AAA AAC ACG GAT GGT ATT TTT TTG AAT TAT TGG TGG AAA AAA GAA TAC 768 

Lys Asn Thr Asp Gly He Phe Leu Asn Tyr Trp Trp Lys Lys Glu Tyr 

245 250 255 

CCT GAA ATG GCG CGT AGA GTA GCT GAA GGA ATA GGT AGA TCA GGT TTA 816 
Pro Glu Met Ala Arg Arg Val Ala Glu Gly He Gly Arg Ser Gly Leu 

260 265 270 

GAA GTT TAT TTT GGT ACA GAT GTA TGG GGA AGG CAT ACT TAT GGT GGC 864 
Glu Val Tyr Phe Gly Thr Asp Val Trp Gly Arg His Thr Tyr Gly Gly 

275 280 285 

GGT GGT TTC AAA TCA TAT AAG GGT GTA AAA ACT GCC TAC TCT GCA ATG 912 
Gly Gly Phe Lys Ser Tyr Lys Gly Val Lys Thr Ala Tyr Ser Ala Met 

290 295 300 

ACA TCT TCT GCA TTA TTT GGT ATG GCA TGG ACA TAC GAG CAT TTC GAA 960 
Thr Ser Ser Ala Leu Phe Gly Met Ala Trp Thr Tyr Glu His Phe Glu 
305 310 315 320 

AAG TCT GAA TTT GAA AAG ATG GAT CGT TTG TTT TGG TGT GGT GGT AAA 1008 
Lys Ser Glu Phe Glu Lys Met Asp Arg Leu Phe Trp Cys Gly Gly Lys 

325 330 335 

TAC TCT GAC TAT CCT CCC CCA CCT CCT AAA AAC CCA GAT GAC GAA AAA 1056 
Tyr Ser Asp Tyr Pro Pro Pro Pro Pro Lys Asn Pro Asp Asp Glu Lys 

340 345 350 

GAA GTA GAA AGC GAT GAT AGT GAA GAT GAG CTC ATG TAC GGA CAC AAG 1104 
Glu Val Glu Ser Asp Asp Ser Glu Asp Glu Leu Met Tyr Gly His Lys 

355 360 365 

AAA GGT ATT GCT GAC ACG GTA GAA TCT ATT CCT GTA CCA GGA ACA GAT 1152 
Lys Gly He Ala Asp Thr Val Glu Ser lie Pro Val Pro Gly Thr Asp 

370 375 380 

TGG TTT GTT ACC AAT TTT GAT AGG GGG TTT GGA AAT AGG TTT TAT TAT 1200 

3 5 mSl#¥ 1 1 ~ 3 O 4 1 1 3 6 
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Trp Phe Val Thr Asn Phe Asp Arg Gly Phe Gly Asn Arg Phe Tyr Tyr 

385 390 395 400 

AGA GGA AAG AGA TTA CTT TCT CAG CCT TGG TCC CAT TTA TCG CAT CAA 1248 

Arg Gly Lys Arg Leu Leu Ser Gin Pro Trp Ser His Leu Ser His Gin 

405 410 415 

GCT ATT CTC CCC AAT AAA AGC TAT CGA AAT CCA GAG ATT TAT CCC ACT 1296 
Ala lie Leu Pro Asn Lys Ser Tyr Arg Asn Pro Glu lie Tyr Pro Thr 

420 425 430 

GAT CAA AAC ATT AAA ATC ACT AGT TCT CTC GAT TGC GAT CAT GGA GCT 1344 
Asp Gin Asn lie Lys He Thr Ser Ser Leu Asp Cys Asp His Gly Ala 

435 440 445 

TTT CTT GGT GGA ACC TCG CTT ATT ATC AAA GGC CAA CGT TTC AAT CAT 1392 
Phe Leu Gly Gly Thr Ser Leu He He Lys Gly Gin Arg Phe Asn His 

450 455 460 

AGA GAA TCG CAT GAT GTT GAA ACT GAA ATT AGT ATA CCT CTG TAT AAG 1440 
Arg Glu Ser His Asp Val Glu Thr Glu He Ser He Pro Leu Tyr Lys 
465 470 475 480 

CTT TCA TTA GAT GCT AGT AAA GGA TGC TCA TTG CGT TAT ATT TAT AGA 1488 
Leu Ser Leu Asp Ala Ser Lys Gly Cys Ser Leu Arg Tyr He Tyr Arg 

485 490 495 

ACT TTG TTG ATG AAA GAT GTA AAG TTG ACA GTA GCA TGT CAC TTT TCG 1536 
Thr Leu Leu Met Lys Asp Val Lys Leu Thr Val Ala Cys His Phe Ser 

500 505 510 

TTA AAA ACA AAC GAC TCA GTT AAT TTC TTC AAG GTA TGG CAG CCA GAT 1584 
Leu Lys Thr Asn Asp Ser Val Asn Phe Phe Lys Val Trp Gin Pro Asp 

515 520 525 

GAA AAT TTC TCT TTT GAA TAT GAT GAT GGA ATG AGA GCC ACT GTT ACA 1632 
Glu Asn Phe Ser Phe Glu Tyr Asp Asp Gly Met Arg Ala Thr Val Thr 
530 535 540 

3 6 11-3041136 
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ACT GAA AAT TCT ACC GAA AGC AGA TGC TTT TTA TTA CGT ACA ACA GAA 1680 

Thr Glu Asn Ser Thr Glu Ser Arg Cys Phe Leu Leu Arg Thr Thr Glu 

545 550 555 560 

GAA GAT ACA GGA GAA AAT GAT TGG ATA ACA AAA ACT ATT AAT GTG CCT 1728 

Glu Asp Thr Gly Glu Asn Asp Trp He Thr Lys Thr lie Asn Val Pro 

565 570 575 

GCT GTT CCA GAA GGA AGT CAA TTA TAC ATT ACA AGA CTT GAA GTG AGC 1776 
Ala Val Pro Glu Gly Ser Gin Leu Tyr He Thr Arg Leu Glu Val Ser 

580 585 590 

GTA GTA TTA GAT ACA GCT GGT TTA GTA GGT CTT GTT AAT CAA GTT ATT 1824 
Val Val Leu Asp Thr Ala Gly Leu Val Gly Leu Val Asn Gin Val lie 

595 600 605 

GCT TGC TTG GGA TAT ATT AGC ATC ATA CCA ACT ATA AAT TCT GGA ATA 1872 
Ala Cys Leu Gly Tyr lie Ser He lie Pro Thr lie Asn Ser Gly He 

610 615 620 

AAA ACA GAT TCA TCA CGC ATT ATT CAG GAT CTC TTT TGG AAA GAT CAG 1920 
Lys Thr Asp Ser Ser Arg lie lie Gin Asp Leu Phe Trp Lys Asp Gin 
625 630 635 640 

AAA TAT ACC AAA ATC GGA AAA GAA AGT TTA GAC GAC ATA GCT CAA GAA 1968 
Lys Tyr Thr Lys lie Gly Lys Glu Ser Leu Asp Asp He Ala Gin Glu 

645 650 655 

GAA GTT CAT AGA TAT TAT GGA ACA TTG AAC TGG GAA AAC ACA GCA AAT 2016 
Glu Val His Arg Tyr Tyr Gly Thr Leu Asn Trp Glu Asn Thr Ala Asn 

660 665 670 

GTA GTA AAC GCT TGG GAG GAA ATA GAT TAC TAC AAC GTT TTT TAC AAA 2064 
Val Val Asn Ala Trp Glu Glu He Asp Tyr Tyr Asn Val Phe Tyr Lys 

675 680 685 

GAA AGT GAC GAC TCT GCA ACT CGC ATC TTT TTA GGA ACA GCA TTC TGT 2112 
Glu Ser Asp Asp Ser Ala Thr Arg lie Phe Leu Gly Thr Ala Phe Cys 

3 7 11-3041136 
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690 695 700 

AAT CAA TTT CGT GTA TCT GGT TTA GAT ATT ATT TTA TCT AAG CTA CCA 
Asn Gin Phe Arg Val Ser Gly Leu Asp He He Leu Ser Lys Leu Pro 
705 710 715 720 

AAG ATA GTT ATT GAA GCT GTT AAC AAA GAA GGA TAC ATC TCT TCA AGT 
Lys He Val lie Glu Ala Val Asn Lys Glu Gly Tyr He Ser Ser Ser 

725 730 735 

GGT AGC ATA GAT TTG TCA TTA AAC TAG 
Gly Ser He Asp Leu Ser Leu Asn 
740 

[0 0 9 0] 
@B#I#-i§- : 3 
BB8[©*2 ■ 744 

Met Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys Leu Ala Pro Val Ser 

15 10 15 

Phe Ala Leu Lys Ser Met Asn Glu Leu Arg Asp Trp Thr Pro Asp Glu 

20 25 30 

Lys He Lys Phe Asn Val Ser Ser Val Ala Leu Gin Pro Arg Val Lys 

35 40 45 

Asn Ala Leu Lys Pro Gin Leu Leu Leu Thr His Asp Met Ala Gly Gly 

50 55 60 

Tyr Lys Glu Asp Lys Asn He Gin Gly Asn Asn Tyr Lys Asp He Tyr 
65 70 75 80 

Asn lie Gin Tyr Trp His Leu Ala Asp Thr Phe Val Tyr Phe Ser His 

3 8 miiE# ¥ 11-3041136 



2160 



2208 



2235 
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85 90 95 

Glu Arg Val Ser He Pro Pro Val Asn Trp Thr Asn Ala Cys His Arg 

100 105 110 

Asn Gly Val Lys Cys Leu Gly Thr Phe Leu Val Glu Gly Asn Asn Gin 

115 120 125 

Met His Glu Met Glu Ala Leu Leu His Gly Pro Pro Leu Leu Asn Asn 

130 135 140 

Thr Asp Asp Pro Met Arg Leu Trp Ser Pro Tyr Tyr Ala Asp Gin Leu 
145 150 155 160 

Val Ala lie Ala Lys His Tyr Gly Phe Asp Gly Trp Leu Phe Asn He 

165 170 175 

Glu Cys Glu Phe Phe Pro Phe Pro Thr Asn Pro Lys Phe Lys Ala Glu 

180 185 190 

Glu Leu Ala Lys Phe Leu His Tyr Phe Lys Glu Lys Leu His Asn Glu 

195 200 205 

He Pro Gly Ser Gin Leu He Trp Tyr Asp Ser Met Thr Asn Glu Gly 

210 215 220 

Glu He His Trp Gin Asn Gin Leu Thr Trp Lys Asn Glu Leu Phe Phe 
225 230 235 240 

Lys Asn Thr Asp Gly He Phe Leu Asn Tyr Trp Trp Lys Lys Glu Tyr 

245 250 255 

Pro Glu Met Ala Arg Arg Val Ala Glu Gly He Gly Arg Ser Gly Leu 

260 265 270 

Glu Val Tyr Phe Gly Thr Asp Val Trp Gly Arg His Thr Tyr Gly Gly 

275 280 285 

Gly Gly Phe Lys Ser Tyr Lys Gly Val Lys Thr Ala Tyr Ser Ala Met 

290 295 300 

Thr Ser Ser Ala Leu Phe Gly Met Ala Trp Thr Tyr Glu His Phe Glu 
305 310 315 320 



3 9 ffi$E#¥ 11-3041136 
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Lys Ser Glu Phe Glu 

325 

Tyr Ser Asp Tyr Pro 
340 

Glu Val Glu Ser Asp 

355 

Lys Gly He Ala Asp 

370 

Trp Phe Val Thr Asn 

385 

Arg Gly Lys Arg Leu 
405 

Ala He Leu Pro Asn 
420 

Asp Gin Asn lie Lys 
435 

Phe Leu Gly Gly Thr 

450 

Arg Glu Ser His Asp 
465 

Leu Ser Leu Asp Ala 
485 

Thr Leu Leu Met Lys 
500 

Leu Lys Thr Asn Asp 
515 

Glu Asn Phe Ser Phe 

530 

Thr Glu Asn Ser Thr 



Lys Met Asp Arg Leu Phe 

330 

Pro Pro Pro Pro Lys Asn 
345 

Asp Ser Glu Asp Glu Leu 

360 

Thr Val Glu Ser He Pro 

375 

Phe Asp Arg Gly Phe Gly 
390 395 
Leu Ser Gin Pro Trp Ser 
410 

Lys Ser Tyr Arg Asn Pro 
425 

He Thr Ser Ser Leu Asp 
440 

Ser Leu He He Lys Gly 
455 

Val Glu Thr Glu He Ser 
470 475 
Ser Lys Gly Cys Ser Leu 
490 

Asp Val Lys Leu Thr Val 

505 

Ser Val Asn Phe Phe Lys 
520 

Glu Tyr Asp Asp Gly Met 

535 

Glu Ser Arg Cys Phe Leu 

4 0 



Trp Cys Gly Gly Lys 

335 

Pro Asp Asp Glu Lys 
350 

Met Tyr Gly His Lys 
365 

Val Pro Gly Thr Asp 

380 

Asn Arg Phe Tyr Tyr 
400 

His Leu Ser His Gin 
415 

Glu He Tyr Pro Thr 

430 

Cys Asp His Gly Ala 

445 

Gin Arg Phe Asn His 

460 

He Pro Leu Tyr Lys 
480 

Arg Tyr He Tyr Arg 
495 

Ala Cys His Phe Ser 
510 

Val Trp Gin Pro Asp 

525 

Arg Ala Thr Val Thr 
540 

Leu Arg Thr Thr Glu 

msE#¥i i 
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545 550 555 560 

Glu Asp Thr Gly Glu Asn Asp Trp He Thr Lys Thr He Asn Val Pro 

565 570 575 

Ala Val Pro Glu Gly Ser Gin Leu Tyr He Thr Arg Leu Glu Val Ser 

580 585 590 

Val Val Leu Asp Thr Ala Gly Leu Val Gly Leu Val Asn Gin Val He 

595 600 605 

Ala Cys Leu Gly Tyr He Ser He He Pro Thr He Asn Ser Gly He 

610 615 620 

Lys Thr Asp Ser Ser Arg He He Gin Asp Leu Phe Trp Lys Asp Gin 
625 630 635 640 

Lys Tyr Thr Lys He Gly Lys Glu Ser Leu Asp Asp He Ala Gin Glu 

645 650 655 

Glu Val His Arg Tyr Tyr Gly Thr Leu Asn Trp Glu Asn Thr Ala Asn 

660 665 670 

Val Val Asn Ala Trp Glu Glu He Asp Tyr Tyr Asn Val Phe Tyr Lys 

675 680 685 

Glu Ser Asp Asp Ser Ala Thr Arg He Phe Leu Gly Thr Ala Phe Cys 

690 695 700 

Asn Gin Phe Arg Val Ser Gly Leu Asp He He Leu Ser Lys Leu Pro 
705 710 715 720 

Lys He Val lie Glu Ala Val Asn Lys Glu Gly Tyr lie Ser Ser Ser 

725 730 735 

Gly Ser He Asp Leu Ser Leu Asn 
740 

[0 0 9 1] 
@B#I## : 4 
m&}<D-&£ : 10 



4 1 
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Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys 
1 5 10 

[0 0 9 2] 

mma&z : 20 

ilGDgC : 

CARTTRCARC CNGAYGAYAA 20 



[0 0 9 3] 
: 15 

Ser Tyr Arg Asn Pro Glu He Tyr Pro Thr Asp Gin Asn He Lys 
1 5 10 15 



[0 0 9 4] 



m$E#¥ 11-3041 136 



10—141717 



BBW©«S : 20 

mam : 

CCHACNGAYC ARAAYATYAA 20 
[0 0 9 5] 

bb#i®*3 : 20 
mom -. -«i 

TTRATRTTYT GRTCNGTDGG 20 
[0 0 9 6] 

mmo&* : i6 
h#uv- -. mm®: 

BB#I 

Gly Gin Arg Phe Asn His Arg Glu Ser His Asp Val Glu Thr Glu He 
15 10 15 



4 3 
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[0 0 9 7] 
@E#J## : 10 
IB#J©II£ : 20 

mo®. : 
mm 

TGRTTRAADC GYTGDCCYTT 
[0 0 9 8] 

mm&& : ii 

K#I©«S : 23 

mmom-mk 

mom : 

mm 

ATGCCTTCAC TTCAATTGCA ACC 

[0 0 9 9] 
S2#J#^ : 12 
B2#I<Z>SS : 20 

: 

mm 

CTAGTTTAAT GACAAATCTA TGC 

4 4 



23 



23 

EBSE*^ 11-3 0 41136 



iff 3p 10—141717 



[0 10 0] 

BE#J## : 13 

mFiCO&Z : 20 

CACTTAAGTC TATGAATGAG 

[0 10 1] 
S2#I## : 14 

: 20 

«®SK : -#« 

AATCTCTGGA TTTCGATAGC 

[0 10 2] 
mmtt : 15 
mn<D&& : 41 

4 5 



20 



20 



11-3041136 
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GGGGCGGCCG CTTTTATTTT ACATAAATAT GCCTTCACTT C 41 

[0 10 3] 
@E#!## : 16 
K#I©*3 : 38 

mom : 

CCCGCGGCCG CCTAGTTTAA TGACAAATCT ATGCTACC 38 

[0 10 4] 
B2*J## : 17 

: 10 

h^uv- -.tB.rn.vt 

Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys 
1 5 10 

[0 10 5] 

m&m^ : is 

@g^J©S$ : 16 



1 1-3041 136 



iff 10—141717 



Lys Ser Tyr Arg Asn Pro Glu He Tyr Pro Thr Asp Gin Asn He Lys 
1 5 10 15 

[0 10 6] 
BtfU** : 19 
BJ7ff<B:R3 : 16 

mwmm k 

Lys Phe Asn Val Ser Ser Val Ala Leu Gin Pro Arg Val Lys 
1 5 10 

[0 10 7] 
BB^J## : 20 

mm&^z : 13 

#^Efirg : 2 

f£tf>W# : Xaa=Met or Ser 

Lys Xaa Asp Arg Leu Phe Leu Cys Gly Gly Lys 
1 5 10 

[0 10 8] 

mnm^ : 21 
mma>^k-£ : 17 



11-3041136 
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#£&g: 2 

ffi©#$g: Xaa=Gly or Met 
: 3 

fifiCD'fifg: Xaa=Gln or Ala 

fi&OW^ : Xaa=Arg or Leu 
: 6 

i&<DW%k : Xaa=Asn or Pro 
: 8 

•ftfiGDffiNS : Xaa=Arg or Leu 
#£&g : 9 

f£<3D#^ : Xaa=Glu or Leu 
: 10 

ffiCDlf : Xaa=Ser or Leu 
#£&S : 11 

ffiGDlf $g : Xaa=His or Thr 

Lys Xaa Xaa Xaa Phe Xaa His Xaa Xaa Xaa Xaa Asp Val Glu Thr Glu 

4 8 £fitiE# ¥ 11-3041136 



#5p 10—141717 



15 10 15 

He 

[0 10 9] 
K#J## : 22 
K#J©J*3 : 16 

: F 

Lys Glu Gly Tyr lie Ser Ser Ser Gly Ser He Asp Leu Ser Leu Asn 
15 10 15 

[0 110] 
BB#|#H§- : 23 

SE?[f©M : 7 5 7 it 

SJ9©«S : F 

Lys Asn lie Gin Gly Asn Asn Tyr Lys 
1 5 

[0 111] 
m?m*§r : 24 

mno&z : ii 
u?u©ssf : f 

4 9 ifJfI4# ¥• 1 1-3041136 
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Lys Tyr Ser Asp Tyr Pro Pro Pro Pro Pro Lys 
1 5 10 

[0 112] 
fe#J#-^ : 25 

h3K.n.S^- :.SC«l.« 

Lys Leu Ser Leu Asp Ala Ser Lys 
1 5 

[0 1 13] 
BB#I#* : 26 

mm<D£k% : 13 

Lys Asn Thr Asp Gly He Phe Leu Asn Tyr Trp Trp Lys 
1 5 10 

[0 1 14] 
m?m%- : 27 
BB^JCDfiS : 15 

mwHom : r ^ y at 



10-141717 



#&&g : 3 

flfi©ff^ : Carboxymethyl 

Lys Gly Cys Ser Leu Arg Tyr He Tyr Arg Thr Leu Leu Met Lys 
1 5 10 15 

[0 115] 
m&m^ : 28 

mmo^ : 7 

ffe©W# : Carboxymethyl 

Lys Leu Thr Val Ala Cys His 

1 5 

[0 116] 

@b#i#-s§- : 29 

UnO^t* : 15 

Lys Pro Gin Leu Leu Leu Thr His Asp Met Ala Gly Gly Tyr Lys 

5 1 1-3 04 1 1 3 6 



m ¥ 10—14 171 



15 10 15 

[0 117] 
@E#J## : 30 
gitfrj©^ : 14 

Lys Ser Met Asn Glu Leu Arg Asp Trp Thr Pro Asp Glu Lys 
15 10 

[0 118] 

mmm^r 31 

SH^JO^S : 10 
@E#J£>M : 7 ^ J Wt 

Lys Leu Ala Pro Val Ser Phe Ala Leu Lys 
1 5 10 

[0119] 
@E?!I## : 32 

mno&z : 23 

@e#j©§? : ;m 



5 2 



fi&SE4$¥ 11-3041136 
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Lys Gly Gin Arg Phe Asn His Arg Glu Ser His Asp Val Glu Thr Glu 

1 5 10 15 

He Ser lie Pro Leu Tyr Lys 
20 

[0120] 
SB#J## : 33 

mn<D^ : 22 

: 8 

ffi<Z)ffir# : Carboxymethyl 

Lys lie Thr Ser Ser Leu Asp Cys Asp His Gly Ala Phe Leu Gly Gly 

1 5 10 15 

Thr Ser Leu He He Lys 
20 

[0121] 
mtm^ : 34 
BB#J©:R3 : 19 

Lys Asn Glu Leu Phe Phe Lys Asn Thr Asp Gly He Phe Leu Asn Tyr 
15 10 15 

5 3 ffiliE#¥ 11-3041136 
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Trp Trp Lys 

[0 12 2] 
@B3^J## : 35 
ffi#lCD*S : 9 

MM 

Lys He Val lie Glu Ala Val Asn Lys 
1 5 

[0 12 3] 
@E#J#-^ : 36 

mm<D&n : 11 

Ser Ser Arg lie He Gin Asp Leu Phe Trp Lys 
1 5 10 

[0 12 4] 
fH#J## : 37 
mn<D^ : 14 

mm 

5 4 {iiSE#¥ 11-3041136 
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Lys Thr Asp Ser Ser Arg He He Gin Asp Leu Phe Trp Lys 

15 10 

[01] 

So 

[02] 

gf^^ > K- /S -N-T "fe ^ ;i/ 3 S — **- if St^©^« £ -g-fcpZL-Endotf) 
[03] 

ffiM^ > K- 0 -N-T -fe ^ ;i/ 401/ 3 -9- ^ - ^* - if M^tf>:£;R fc"^ tf pZL-Endotf) 

sai i-Not mmzmxt* ft fem X (D^m-mmm* Bis fern-eft & B 

[04] 

gt^X > K- 0 -N-T "fe ^ JV Z2 V * — if *fr£^"<Z>:£:R & ^&pZL-Endo<Z> 
Sal I-Not iasffilc#AS*ifcWf^r©^l&a£BBW«:a<L/fcBI^*>« (03©lt 
) . 

[05] 

«f^3i> K-/S-N-Tiz^;b^=3+J-^-^-ifit^^e>*i^^tlST^ 
ffi#U feJ:tfR7'$7i*3- K"f £ D N A<2^»@e?!J£^0^&£., 
[06] 

8?8lx> K-iS-N-Tiz^;i/^;i/=i-9-^-^-if«^^^m^$tvST5 7^ 
K#U &£ZfMT$ Jmiti- K-TSDNA©ffiiSgB^aS:^"tBlT*>S (0 5© 

o 

[0 7] 

gfMx> K-/3-N-T-fe^;i/^;i/3+f-^n^-ifil^^e>Ji^^ti-&T^ 7^ 
IBM. feJ:t?t75;i?:3-KtSDNA©Mffi^S:StHt-feS (0 6 <D 

o 



ffifE^^ 11-3041136 
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[08] 
[09] 

mm*, y K- /s -n-t iz ;i/ y zi ^ - **- -fefitte^a^ A $ t* <dM 



ffilE4f ¥ 11-3041136 
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1 2 

— 97kDa 

60kDa(p60)~- ~ 66kDa 

— 45kDa 



31kDa 



21kDa 



14kDa(pl4) — - 14kDa 



(1 5-2 5%^ 7^> hSDS-PAGE) 

:Mucor hiemalisfi*aS4^.> K-^-N-T-b-^^^^^^?^^— e 
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[02] 



$fr jgi > K- /? -N-7 -fc * /U n ^ - ^- -fc'itfE^ 



Not I PvuII Hind in Bel I Sac I EcoRIEcoT22I Sail 




mH4#¥ 11-3041136 



10-141717 



[H3 J 

10 20 30 40 SO 60 

CTOGACCCAC O LUIXAAX ' G O ACGCCTCGGC GGACGCGTGG GCGGACCCGT GGGTTTTATT 

70 60 90 100 110 120 



TTACATAAAT 


ATGCCTTCAC 


TTCAATTGCA 


ACCTGATGAC 


AAACTAGCAC 


CUVi'l'lV-i'lT 


130 


140 


150 


160 


170 


180 


TGCACTTAAG 


TLTA'lUAATG 


AGTTGAGGGA 


CTGGACGCCA 


GACGAAAAGA 


TAAAGTZTAA 


150 


200 


210 


220 


230 


240 


CGTTrCAAGC 


GTOGCACTAC 


AGCC1CGTGT 


GAAAAACGCC 


CTGAAACCTC 


AATTATIGTr 


2S0 


260 


270 


2B0 


290 


300 


AACTCATGAT 


ATCQCAGGAG 


GATATAAAGA 


AGATAAAAAT 


ATTCAAGGAA 


ACAATTATAA 


310 


320 


330 


340 


350 


360 


AGACAXTTAT 


AACATTCAAT 


ATTGGCATTT 


AGCTGATACT 


TTTGTATATT 


TC1CTCATGA 


370 


380 


390 


400 


410 


420 


GCGAGTEAGC 


ATTOCTCCAG 


TCAATTGGAC 


AAATGCTJLCT 


CATAGAAATG 


GTGTAAAGTG 


430 


440 


450 


460 


470 


480 


TTXAGGTACT 




AAGGAAATAA 


CCAAATGCAT 


GAAATGGAAG 


CCTTULTTCA 


490 


500 


510 


520 


530 


540 


CQGTCCACCT 


TTACTTAATA 


ACACTGACGA 


CCCTATGAGA 


TTA1QGACTC 


CGTATTATOC 


550 


560 


570 


580 


590 


600 


AGACCAATIA 


GTTGCTATIG 


CTAAACACTA 


TOGTTriGAT 


CJGCJ.WTTGT 


TCAATATTGA 


610 


620 


630 


640 


650 


660 


ATGCGAATTC 


imvrmi: 


CTACAAATOC 


AAAATTXZAAA 


GCTGAAGAGT 


TGGCAAAGTT 


670 


680 


690 


700 


710 


720 


TCTACACTAT 


'i'l'LAAGGAAA 


AATTGCATAA 


CGAAAXACCT 


GGATCTCAAC 


lCATTTOCEA 


730 


740 


750 


760 


770 


780 


CGAOGCATC 


ACAAATGAAG 


GAGAAATCCA 


CTGGCAGAAC 


CAGCTCACAT 


GGAAAAA1GA 


790 


800 


810 


820 


830 


840 


GTIT^TTnTT 


AAAAACACOG 


ATOGTATTTT 


TTTGAATEAT 


ivj01\*jAAAA 


AAGAATACCC 


850 


860 


870 


880 


890 


900 


7GAAA79GOG 


CGT3VGAGTAG 


CIGAAGGAAT 


AGGTAGATCA 


GGTTTAGAAG 


TTXATTTIGG 


910 


920 


930 


940 


950 


960 


TACAGAivyiA 


TGGGGAAGGC 


ATACTTATGG 




TTCAAATCAT 


ATAAGGGTGT 


970 


980 


990 


1000 


1010 


1020 


AAAAACTGCC 


TACTCTOCAA 


TGACATCTTC 


TQCATTATTT 


GGTATGGCAT 


GGACATACGA 


1030 


1040 


1050 


1060 


1070 


1080 


GCATT7CGAA 


AAGTCTGAAT 


TTGAAAAGAT 


GGATCGTTTG 




GTGGTAAATA 


1090 


1100 


1110 


1120 


1130 


1140 


CTCTGACTAT 


OCTCCC0CAC 


CTCCTAAAAA 


CCCAGATGAC 


GAAAAAGAAG 


TAGAAAGCGA 


1150 


1160 


1170 


1180 


1190 


1200 


TSATAC7TGAA 


GATGAGCTCA 


TCXACGGACA 


CAAGAAAGGT 


ATTGCTGACA 


COGTAGAATC 


1210 


1220 


1230 


1240 


1250 


1260 


TAxrocroiA 


CCAGGAACAG 


ATIWITAOT 


•EACCAATTTT 


GATAGQGQGT 


TTGGAAATAG 


1270 


1280 


1290 


1300 


1310 


1320 


GTTTEATI7VX 


AGAGGAAAGA 


GATTACTTTC 


TCAGOCTTOG 


TCCCATTTAT 


CGCA1CAAGC 


1330 


1340 


1350 


1360 


1370 


1380 


TATTCTOOOC 


AATAAAAOCT 


ATCGAAATCC 


AGAGATTTAT 


CGGACTGATC 


AAAACATTAA 



^— tfitfi^^ftSr^tr 
pZL-Endo^)Sal I-Not iSM&Kjf A£ ft*:#r>T-<a£:&&BE?IJ 
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04] 



1390 


1400 


1410 


1420 


1430 


1440 


AATCACTAGT 


i\_1\-iva*ATT 


GCGATCATOG 


AtA.1 i l il^I 1 


GGTGGAACCT 


CGCTTATTAT 


1450 


1460 


1470 


1480 


1490 


1500 


CAAAGGCCAA 


CGTTTCAATC 


ATAGAGAATC 


GCATGATGTT 


/<*A "IS Kit 

GAAAL IVaAAA 


TTAGTATAQC 


1510 


1520 


1530 


1540 


1550 


1560 


TCTGTATAAG 


CTCTCATTAG 


ATGCTAGTAA 


AGGATGCTC3V 


TTGCGTTATA 


i i rATAGAAC 


1570 


1580 


1590 


1600 


1610 


1620 


TITCTHSATO 


AAAGATGTAA 


AC7TIX3ACAGT 


AGCATCICAC 


T1T1VAV1TAA 


AAACAAACGA 


1630 


1640 


1650 


1660 


1670 


1680 


CTCAGTXAAX 


TTCTTCAAGG 


TATGGCAGCC 


AGATGAAAAT 


TlVlt-TlTIO 


AATATOATGA 


1690 


1700 


1710 


1720 


1730 


1740 


"TCGAATGAGA 


GCCACTGTIA 


CAACTCAAAA 


TICTAO0GAA 


AGCAGATCCT 


TTTTATTACG 


1750 


1760 


1770 


1780 


1790 


1800 


TACAACAGAA 


GAAGATACAG 


GAGAAAATGA 


TTCGATAACA 


AAAACTATEA 


A'lWllXJCIGC 


1810 


1820 


1830 


1640 


1850 


1860 


1CTT0CAGAA 


GGAAGICAAT 


TATACATTftC 


AAGACTIQAA 


GTGAGCGTAG 


TATIAGATAC 


1870 


1880 


1890 


1900 


1910 


1920 




GTA/GGTCTTG 


TTAATCAAGT 


TATIQCTTQC 


TTGGGATATA 


TTAGCATCAT 


1930 


1940 


1950 


1960 


1970 


1980 


ACCAACTAT3V AAT1V1WAA 


TAAAAACAGA 


nCATCACGC 


ATTMTCAQC5 


ATcrcnrrc 


1990 


2000 


2010 


2020 


2030 


2040 


GAAAGATCAG 


AAATATACCA 


AAATOGGAAA 


AGAAAGTTTA 


GACGACATAG 


CTCAAGAAGA 


2050 


2060 


2070 


2080 


2090 


2100 


AU'l'lXJATAGA 


TATTATOGAA 


CATTGAACTG 


GGAAAAGAGA 


GCAAATGTAG 




2110 


2120 


2130 


2140 


2150 


2160 


OGAOGAAAHA 


GAXIAL'JJACA 


AUUTiTIUTA 


CAAAGAAAGT 


GACGACTCTG 


CAACICQCAT 


2170 


2180 


2190 


2200 


2210 


2220 


crrrtTAGGA 


ACAGCATTCT 


GTAATCAATT 


TOGTGTATCT 


GC7XTTAGAXA 


TTATTCTATC 


2230 


2240 


2250 


2260 


2270 


2280 


TAAGCTACCA 


AAGATAGTTA 


TTCAAGCTCT 


TAACAAAGAA 


GGATACATCT 


CTTCAAGTOG 


2290 


2300 


2310 


2320 


2330 


2340 


T^GCATAGAT 


tixttcatxaa 


ACXAGGACTT 


GAAATAAAAT 


ATTATGATAA 


AGAAAAAAAA 


2350 


2360 


2370 


2380 


2390 


2400 



AAAAAAAAAA AAAAAAAAAG GOCGGCCGC 

pZL-EndoOSal I-Not lUft. K A £ fr£ Bftf- <D&&&$im i ) 
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[0 5] 



9 18 27 36 45 54 

5- ATG OCT TCA CTT CAA TTC CAA OCT GAT GAC AAA CTA OCA OCT GTT TCT ITT OCA 



63 72 81 90 99 108 

CTT AA6 TCT ATC AAT GAG TIG AGG GAC TOG ACG CCA GAC GAA AAG ATA AAG TIT 

LKSMNELRDWTPDEKIKF 

117 126 135 144 153 162 

AAC GTT TCA AGC GTC GCA CIA GAG OCT CGT GTG AAA ARC GCC CIG AAA OCT CAA 



KV SSVALQFRVKN 



171 180 189 198 207 216 

TTA TIG TEA ACT CAT GAT ATS GCA GGA GGA TAT AAA GAA GAT AAA AAT ATT CAA 



225 234 243 252 261 270 

GGA AAC AAT TAT AAA GAC ATT TAT AAC ATT CAA TAT TOG CAT TTA GCT GAT ACT 



GNN YKD I YNI QYWHLrAD T 

279 288 297 306 315 324 

TIT GTA TAT TIC TCT CAT GAG CGA CTT AGC ATT OCT OCA GTC AAT TOG ACA AAT 

FVYFSHERVS I PPVNWTN 

333 342 351 360 369 378 

GCT TCT CAT AGA AAT GGT GTA AAG TGT TEA GGT ACT TTT TTA GTA GAA GGA AAT 

A C H R N G V K C L G TF I* V E G N 

387 396' 405 414 423 432 

AAC CAA ATG CAT GAA ATG GAA GCC TTG CTT CAC GGT CCA OCT TEA CTT AAT AAC 

NQMHEMEALLHGPPLLNN 

441 450 459 468 477 486 

ACT GAC GAC OCT ATO AGA TEA TOG AST COG TAT TAT GCA GAC CAA TTA GTT GCT 

TDDPMRLWSFYYADQLVA 

495 504 513 522 531 540 

ATT GCT AAA CAC TAT GGT TTT GAT GGC TOG TIG TTC AAT ATT GAA TOC GAA TIC 

IAKHY GFDGWLFN IECEF 

549 558 * 567 576 585 594 

TTT OCT TTT OCT ACA AAT CCA AAA TIC AAA GCT GAA GAG TIG GCA AAG TTT CIA 



FPFPTNFKFKAEEXiAKFXf 

603 612 621 630 639 648 

CAC TAT TTT AAG GAA AAA TTG CAT AAC GAA ATA OCT GGA TCT CAA CTC ATT TOG 



HYFKEKLHNEI P G S Q L I W 

657 666 675 684 693 702 

T3WT GAC AGC ATG ACA AAT GAA GGA GAA ATC CAC TOG CAG AAC CAG CTC ACA TOG 

YDSM TNEGEIHWQNQLTW 



m 5 Sfa^v v-fi-N-r't^^^^^^'^-r-^mi^^hm^ 
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[06] 

711 720 729 738 747 756 

AAA AAT CAC TTA TIT TTT AAA AAC AOG GAT GGT ATT TIT TTG AAT TAT TOG TOG 

KNELFFKHTDC I F L N Y W W 

765 774 783 792 801 810 

AAA AAA GAA TAC CCT GAA ATG OCG CGT AGA GTA OCT GAA OGA ATA GGT AGA TCA 

KKEYPEMARRVAEGIGRS 

819 828 837 846 855 864 

GGT TTA GAA GTT TAT. TTT GGT ACA GAT GTA TOG OGA AGG CAT ACT TAT GGT GGC 

GLEVYFGTDV WGRHTYCG 

873 882 891 900 909 918 

GGT GGT TTC AAA TCA TAT AAG GGT GTA AAA ACT GCC TAC TCT OCA ATG ACA TCT 

GGFKSYKGVKTAYSAMTS 

927 936 945 954 963 972 

TCT OCA TTA TTT GGT XXG OCA TOG ACA TAC GAG CAT TTC GAA AAG TCT GAA TTT 

SALFGMAWTYEHFE XSE F 

981 990 999 1008 1017 1026 

GAA AAG ATG GAT CGT TTG TTT TOG TOT GGT GGT AAA TAC TCT GAC TAT OCT CCC 

EKMDRLFWCGGKYSDYFP 

1035 1044 . 1053 1062 1071 1080 

CCA OCT CCT AAA AAC CCA CAT GAC GAA AAA GAA GTA GAA AGC GAT GAT AST GAA 

FFFKNPDDEREVESDDSE 

1089 1098 1107 1116 1125 1134 

GAT GAG CTC KTG TAC OGA CAC AAG AAA GGT ATT OCT GAC AGS GTA GAA TCT JOT 

DELHYGKKKG IADTVESI 

1X43 1152 1161 1170 1179 1188 

CCT GTA CCA OGA ACA GAT TOG TTT GTT ACC AAT TTT GAT AOG GOG TTT OGA AAT 

PVPGTDWFVTNFDRGFGN 

1197 1206 1215 1224 1233 1242 

AGG TTT TAT TAT AGA GGA AAG AGA TTA CTT TCT GAG CCT TOG TCC CAT TTA TOG 

RFYYRGKRLLSQFWS HLS 

1251 1260 1269 1278 1287 1296 

CAT CAA OCT AIT CTC GCC AAT AAA AGC TAT OGA AAT CCA GAG ATT TAT CCC ACT 

HQAIL PN KSY. RNP E IY PT 

1305 1314 1323 1332 1341 1350 

GAT CAA AAC ATT AAA ATC ACT ACT TCT CTC GAT TGC GAT CAT OGA OCT TTT CTT 

DQNXKXTSSLDCD HGAFL 

1359 13 68 1377 13 86 1395 1404 

GGT OGA ACC TCG CTT ATT ATC AAA GGC CAA CGT TTC AAT CAT AGA GAA TOG CAT 

GGTSLIIKGQRFNHRESH 

1413 1422 1431 1440 1449 1458 

GAT CTT GAA ACT GAA ATT ACT ATA CCT CTG TAT AAG CTT TCA TTA GAT OCT AST 

DVETEXS I FLYKLSLDAS 

ia 6 y k- p -N - r -t ^ r )v n * ^ — *r— -tr sfc^pa* h m& 
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IH7] 



1467 1476 1485 1494 1503 1512 

AAA GGA TGC TCA TTG OCT TAT ATT TAT AGA ACT TTG TTG ATG AAA GAT GTA AAG 



1S21 1530 1539 1S48 1557 1566 

TTG ACA CTA CCA TCT CAC TTT TCC TTA AAA ACA AAC GAC TCA. GTT AAT TTC TTC 



1S75 1584 1593 1602 1611 1620 

AAG GTA TGG CAG CCA GAT GAA AAT TTC TCT TTT GAA TAT GAT GAT CCA ATG AGA 



1629 1638 1647 1656 166S 1674 

ACT GTT ACA ACT GAA AAT TCT ACC GAA AGC AGA TGC TTT TTA TTA CCT ACA 

AT VT T B HS TE S RC F Lli R T 

1683 1692 1701 1710 1719 1728 

ACA GAA GAA GAT ACA GGA GAA AAT GAT TGG ATA ACA AAA ACT ATT AAT GTC CCT 



1737 1746 1755 1764 1773 1782 

OCT GTT CCA GAA GGA ACT GAA TTA TAG ATT ACA AGA CTT GAA GIG AGC GTA CTA 



1791 1800 1809 1818 1827 1836 

TTA GAT ACA OCT GGT TTA GTA OCT CTT GTT AAT CAA GTT ATT OCT TGC TTG GGA 



1845 1854 1863 1872 1881 1890 

TAT ATT AGC ATC ATA CCA ACT ATA AAT TCT GGA ATA AAA ACA GAT TCA TCA CGC 

TZS Z IPTINSGIKTDS S R 

1899 1908 1917 1926 1935 1944 

ATT ATT CAG GAT CTC TTT TGG AAA GAT CAG AAA TAT ACC AAA ATC GGA AAA GAA 



1953 1962 1971 1980 1989 1998 

ACT TTA GAC GAC ATA OCT CAA GAA GAA GTT CAT AGA TAT TAT CCA ACA TTG AAC 

SLDDI AQEEVH RYYGTLN 

' 2007 2016 2025 2034 2043 2052 

TGG GAA AAC ACA OCA AAT GTA GTA AAC OCT TGG GAG GAA ATA GAT TAC TAC AAC 



2061 2070 2079 2088 2097 2106 

GTT TTT TAC AAA GAA ACT GAC GAC TCT OCA ACT CGC ATC TTT TTA GGA ACA GGA 



2115 2124 2133 2142 2151 2160 

TTC TCT AAT CAA TTT CGT GTA TCT GGT TTA GAT ATT ATT TTA TCT AAG CTA CCA 



2169 2178 2187 2196 2205 2214 

AAG ATA GTT ATT GAA OCT GTT AAC AAA GAA GGA TAC ATC TCT TCA AGT GGT AGC 



2271 2232 
ATA CAT TTG TCA TTA AAC TAG 3* 



ff « J- > K- fi -N-7 -t * 7 n -9" 5 - V- -tfit^ frh M 5e 
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P 



Not I EcoT22I EcoRI Sac I Bell Hind HI Pvu H Not I 




1.5 kbp 



1.5 kbp 



Seal 



Xbal 



2-5 kbp 
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'[0 9] 




1 2 3 4 5 



S. cereviseae YPH500 (pep4)8BJ3&ttifl?£ 
1^- > 5 : S. cerev/seae YPH500 (pep4) UBJfeffiffiifc 



11-3041136 
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mm 

;i/^;i/=r-b-^-^ - if M te^o 

Sift, if A^L< IZtfMZtifcr ;iK!Ifr6i6!U, K-/8 -N- 

r -fe ^ =i -9- ^ - * - -£*stt & -r & # > * m 
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000253503 
100091096 

*^ts«K*y R1TI 1 7#1# ^;F!5i^ 
;i/ 3 K¥*HIK«»«&m 

100096183 
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P 



ffi m a 



[000253503] 
1. 3£E*MH 1 9 9 5^ 6JI14B 

ft m 3KMPif»3feE*rMr: TB 1 0#l 
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